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1. Introduction

Elez and Papaz in 2013 [4] defined the concept of operator A? and showed some of its properties, indeed many
authors have been interested in study and define open sets through either operator closure or operator interior. Re-
cently in 2013, Al-Omari and Noiri [1] defined the local closure functions and found out some relations between some
classes of sets. In this paper, motivated by the authors mentioned above, we defined an operator interior denoted by
v, furthermore we showed that ¢ induces a topology finer than 7, besides we defined some open sets with the notion
of operator interior ¥ and we proved some directly relations with semi-open [8], pre-open [5], b-open [2], * b-open
[6], a-open[9] and B-open [3] sets.

Throughout this paper the terms (X, 1) and (X, 7,y) are a topological spaces on which no separation axioms are
assumed, unless otherwise be mentioned. Besides, we sometimes write X instead of (X, 1) or (X, 7,¥). On the other
hand, for any subset A of X, Int(A) and CI(A) represent the interior and closure of A respectively.

2. Operator interior v

In this section, we introduce the operator interior ¥ and show some of its properties.

Definition 2.1.
[4]Let (X, 1) be a topological space, the operator ¢ on X is defined by A? = A— Int(A).

Theorem 2.1.
Let (X, ) be a topological space and A, B < X. If the following conditions hold for an operator ¢ on X:
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1 ¢%=¢.

2. X% =9.

3. AP c A

4. (AnB)¥ =(A?nB)U(AN BY).
5. (A9)? = A%,

Then, we define the operator interior v as Int(A) € A— A% for every subset A in X.

Proof. The conditions (1), (2) and (3) are trivially.

4) (AnB)¥ =(AnB)—Int(AnB)=(AnB)n (X - Int(A)nInt(B))) =
(AN(X-Int(A))NnB)U(ANBN (X -Int(B))) = (A’ nB)U (AN B?).

(5) (A")? = (A—-1Int(A) - Int((A-Int(A)) = A-Int(A) =

Now. let the operator ¥ on X satisfies the above conditions. For the operator interior defined by Int(A) < A— AY =
—(A-1Int(A)), we have:

L. Int(X)=X-X-Int(X))=X-¢g=XcX.
2. Int(@)=0—-(@—-Int(®)) =0
3. Int(AnB)=(AnB)—(AnB)?=(AnB)- ((A’NnB)U(AnB?) = (A- A?)N (BN B?) = Int(A) N Int(B).
4. Int(Int(A) = (A-A?)—(A-A?)¥ 2
(A-AP) —(APNn(X-A")?¥ 2
(A-A?)— (AP N (X - A?)) = Int(A)

Theorem 2.2.
Let X be any set and vy be the operator interior, theny induces a topology denoted by t¥ = {Int(A) c A— A? : A€ X}.

Proof. By the Theorem 2.1, X and ¢ are in 7¥.
Now, let {As : 6 € A} be a collection of elements of X, then

U 4s < U Int(4s) < | (45 — AY)
SeA SeA JeA

U 4s = U Int(As) = | (As — (As — Int(As)
I SeA deA

U 4s = U Int(4s) = U (A4s N Cl(As N Cl(Int(As)))
SeA SeA SeA

U As < Int(U (As) = ( U (As)NCI( U (As)N Cl(Int(U (As))))
SeA SeA SeA SeA deA
Thus, | J Ase 1.
O€eA
Now, let {A; :i =1,2,...,n;n €N} be a finite collection of elements of X, then

n n
ﬂ Int(Aj) < (A - AY)

i=1 i=1

TID:

ﬁD:

n n
ﬂ Int(A;) € [()(Ai — (A; — Int(A)
i=1 i=1

FD:

n n
ﬂ Int(Ay) < [)(AinCl(A; N Cl(Int(Ay)))

ﬂ i< Int(ﬂ(A )< (ﬂ(A )mCl(ﬂ(A )N Cl(Int(ﬂ(A )

i=1 i=1 i=1 i=1
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n
Hence, [ A;je 1.
i=1
Therefore, ¥ is a topology on X and the term (X, t¥) is a topological space. O

Definition 2.2.
If Ais an subset of 7¥. Then A is said to be w-open and its complement is called y-closed. The collection of all ¢-open
sets is denoted by ¢ O(X) and the collection of all -closed sets is denoted by wC(X).

Definition 2.3.

Let (X,7¥) be a w-topological space and A < X . An element x € A is said to be y-interior point of A if there exits a
w-open set U such that x € U < A. The set of all w-interior points of A is said to be w-interior of A an it is denoted by
w-Int(A).

Lemma 2.1.
If A is a open set of TV, then A=w-Int(A).

Proof. The proof is followed by the Definition 2.3. O

Definition 2.4.
Let (X,7¥) be a w-topological space and A € X. The y-closure of A is defined as the intersection of all w-closed sets
containing A and it is denoted by w-CI(A).

Lemma 2.2.
If A is a closed set of TV, then A=y -CI(A).

Proof. The proof is followed by the Definition 2.4. O

Theorem 2.3.

Let (X, ) be a topological space. Then, every open is ¥ -open.

Proof. Let Abe anopen set of 7. Then, A= Int(A) € A— (A—Int(A)) = A. Therefore, A is a -open set. O
The following example shows that the converse of the above Theorem, it is not always true.

Example 2.1.
Let X ={a,b,c} and T = {®, X, {a}, {b},{a, b}}. Then {b, c} is a y-open set, but it is not a open set.

3. Open sets through operator interior v

We first introduce the following definitions.

Definition 3.1.

Let (X, 1) be a topological space and A < X, then:
1. Aissaid to be semi-open [8] if A< Cl(Int(A)).
2. Aissaid to be pre-open [5] if A< Int(CI(A)).
3. Aissaid to be b-open [2] if A< Cl(Int(A)) U Int(CIl(A)).
4. Ais said to be *b-open [6] if A< Cl(Int(A)) N Int(CI(A)).
5. Aissaid to be a-open [9] if A< Int(Cl(Int(A)))

6. Aissaid to be f-open [3]if A< Cl(Int(CI(A)))

Now, we define the sets mentioned in the above Definition using the notion of operator interior .
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Definition 3.2.
The term (X, 7,v¥) will be called w-topological space, where T and v are the topology and the interior operator on X
respectively. We sometimes write X instead of (X, 7, y).

Definition 3.3.
Let (X, 7,%) be a w-topological space and A € X, then we define Int¥ (A) = A— (A— Int(A)), where Int¥ (A) satisfies
the conditions of operator interior .

Definition 3.4.
Let (X, 7,%) be a y-topological space and A< X. Then, A is said to be semi-y-open if A< Cl(Int¥(A)). The comple-
ment of a semi-y-open is called semi-1-closed.

Remark 3.1.
The collection of all semi-y-open sets is denoted by Sy O(X) and the collection of all semi-y-closed is denoted by
Sy C(X).

Theorem 3.1.
The arbitrary union of semi-y -open sets is a semi-y -open set.

Proof. Let{As:6 € A} be a collection of semi-y-open sets of X, then
As < Cl(IntY (As))

U 45 < U (€ClUnt¥ (A5)))

0€eA SeA

U As = (| Unt¥ (As)))

O€eA [N

By the Theorem 2.1, we have that

U 4s = Cltne” (| (49)).

deA JeA

Therefore, U Ags is a semi-y-open set. O
deA

Lemma 3.1.
Arbitrary intersection of semi-y -closed sets is semi-y -closed set.

Proof. The proofis followed by the Theorem 3.1. O

Theorem 3.2.

Every open set is semi-y -open.

Proof. Let Abe an open set, then A< Cl(Int¥(A)) = CI(A- (A-Int(A))) = CI(A). Therefore, A is semi-y-open. [
The following example shows that the converse of the above Theorem not need be true.

Example 3.1.
Let X ={a,b,c,d} and 7 = {®, X, {a}, {b}, {a, b}, {a, b,d}}. {b, ¢, d} is a semi--open set, but it is not an open set.

Theorem 3.3.
Let A be a subset of a w-topological space X, then the following statements are equivalent:

1. If A semi-y -open, then A semi-open.

2. If A is semi-open, then A is semi-y -open.

Proof. 1. Let A be a semi-y-open set, then
AcCl(IntY(A)
AcCCI(A-(A—-Int(A)
ASCI(ANCI(ANCI(Int(A))))

Ac Cl(ANCICIANCI(Int(A)))
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AcCI(CI(AnCl(Int(A)))
Ac CI(AnCl(Int(A))
Ac Cl(ANCIClUnt(A))
Ac CI(Cl(Int(A)))
AcCl(Int(A)

Therefore, A is semi-open.

2. Let A be a semi-open set, then
AcCl(Int(A)
AcClUnt(A)n A
ASCI(A-(A-Int(A)))
AcCl(IntY(A))

Therefore, A is semi-yw-open.

Definition 3.5.
Let (X, T,%) be a w-topological space and A < X. Then, A is said to be pre-y-open if A < Int¥(CI(A)). The comple-
ment of a pre-y-open is called pre-w-closed.

Remark 3.2.
The collection of all pre-w-open sets is denoted by Py O(X) and the collection of all pre-w-closed is denoted by
PyC(X).

Theorem 3.4.
The arbitrary union of pre-y -open sets is a pre-y -open set.

Proof. Let{As:6 € A} be a collection of pre--open sets of X, then
As < IntY(Cl(As))

U A4s = U Unt¥(Cl(As))
deA deA
By the Theorem 2.1, we have

U As < Int¥ (| (Cl(Ap)))
0eA JeA

U As < Int” (CL(| (A5)))

deA SeA

Therefore, U Aps is a pre-y-open set. O
deA

Lemma 3.2.
Arbitrary intersection of pre-y -closed sets is a pre-y -closed set.

Proof. The proof is followed by the Theorem 3.4. O

Theorem 3.5.
Every open set is pre-y -open.

Proof. Let A be a open set, then A < Int¥(CI(A)). Now, CI(A) = B, where B is a closed set or CI(A) = X, thus A<
IntY(B) = B— (B—-Int(B)) = BnInt(B), but A€ Int(B). Therefore, A is a pre-y-open set. O
The following example shows that the converse of the above Theorem not need be true.

Example 3.2.
Let X ={a,b,c,d} and T = {@, X, {a}, {b}, {a, b},{a, b,d}}. {a, b, c} is a pre-y-open set, but it is not an open set.

Theorem 3.6.
Let A be subset of ay-topological space X, then the following statements are equivalent:
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1. If Ais pre-y -open, then A is pre-open.

2. If A is pre-open, then A is pre-y -open.

Proof. 1. Let A be a pre-y-open set, then
Ac Int¥(Cl(A))
A< CI(A) - (CI(A) - Int(CI(A)
Ac Cl(ANInt(CI(A) - Int(CI(A))
AcInt(CI(A)NCl(Int(Cl(A))))
Ac Int(CI(A) N Int(Cl(Int(CI(A))))
Ac Int(CI(A)

Therefore, A is a pre-open set.

2. Let Abe a pre-open set, then
Ac Int(CI(A)
Ac Int(CI(A)NInt(CI(A))
A< Int(CI(A) - (CI(A) - Int(CI(A))))
Ac Int(Int¥(CI(A)))
AcInt¥(Cl(A))
Therefore, A is pre-w-open.

Definition 3.6.
Let (X, 7,v9) be a y-topological space and A < X. Then, A is said to be b-y-open if A< CI(In¥ (A))uInt¥(CI(A)). The
complement of a b-y-open is called b-y-closed.

Remark 3.3.
The collection of all b-y-open sets is denoted by by O(X) and the collection of all b--closed is denoted by by C(X).

Theorem 3.7.
The arbitrary union of b-y -open sets is a b-\y -open set.

Proof. Let{As:6 € A} be a collection of b--open sets of X, then
As S Cl(IntV(As)) U IntY (Cl(Ap))
U 4s = U (ClUnt¥ (As) uIntY (CL(A5)))
0eA deA
U As < U (Cltnt? (As)) u | Unt? (Cl(A))
0eA deA deA
U AscCLJ UntY(As)u | Unt¥(Cl(As))
OeA SeA SeA
By the Theorem 2.1, we have

U As e Clunt¥ (| As) uIntV(CL(| As))

deA SeA deA
Therefore, | J As is a b-y-open set. O
deA
Lemma 3.3.

Arbitrary intersection of b-y -closed sets is a b-y -closed set.
Proof. The proof is followed by the Theorem 3.7. O

Theorem 3.8.
Every semi-y -open set is b-y -open set.

Proof. Let Abe asemi-w-open set, then A< Cl(Int¥(A)) c Cl(IntY (A) uInt¥(CI(A)), therefore Ais b-y-open. O
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Remark 3.4.
If a subset A of X is not semi-y-open when CI(In¥ (A)) = @ and A< IntV (CI(A)) # @.

Theorem 3.9.
Every pre-y -open set is b-y -open set.

Proof. Let Abe asemi-y-open set, then A< Int¥ (CI(A)) c Cl(Int¥ (A)) U Int¥ (CI(A)), therefore A is b-y-open.

The following example shows that the converse of the above Theorem not need be true.

Example 3.3.
Let X ={a,b,c,d} and T = {®, X, {a}, {b}, {a, b},{a, b,d}}. {a, d} is a b--open set, but it is not a pre-y-open set.

Lemma 3.4.

Every open set is b-y -open set.

Proof. Let Abe aopen set, then A is semi--open and by the Theorem 3.8, Ais b-y-open.
The following example shows that the converse of the above Theorem not need be true.

Example 3.4.
Let X ={a,b,c,d} and 7 = {®, X, {a}, {b}, {a, b},{a, b,d}}. {a, b, ¢} is a b-y-open set, but it is not an open set.

Theorem 3.10.
Let A be a subset of a y -topological space X, then the following statements are equivalent:

1. If Ais b-y-open, then A is b-open.

2. If Ais b-open, then A is b-y -open.

Proof. 1. Let A be a b-y-open set, then
Ac Cl(IntY(A) uInt¥(CI(A)
AcCCI(A-(A-Int(A))) U (Cl(A) - (CI(A) - Int(CIl(A))))
Ac CI(AnInt(A) U (Cl(ANInt(CI(A))
A (CI(AnInt(A)UCIlA))N(CIANInt(A) U Int(CIl(A)
AcCl(AnInt(A)uInt(CIl(A)
Ac (Cl(A)NCl(Int(A))ulnt(CIl(A)
Ac (Cl(A)uInt(CI(A)))N(ClInt(A)UCl(Int(A)))
AcClInt(A)uClUnt(A)

Therefore, A is a b-open set.

2. The proof of this part is followed by the Theorems 3.3 and 3.6.

Lemma 3.5.
For a subset A of X the following statements hold:

1. If A is semi-y-open, then A is b-open.

2. If Ais pre-y-open, then A is b-open
Proof. The proof is followed by the Theorems 3.8, 3.9 and 3.

Definition 3.7.

21

O

Let (X, T,%) be a w-topological space and A € X. Then, A is said to be * b-w-open if A< Cl(Int¥(A)) nIntY (CI(A)).

The complement of a * b-y-open is called * b-y-closed.
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Remark 3.5.
The collection of all *b-y-open sets is denoted by *byO(X) and the collection of all *b-y-closed is denoted by
*byC(X).

Theorem 3.11.
The arbitrary union of * b-w -open sets is a * b-y -open set.

Proof. Let {As:0 € A} be a collection of * b-w-open sets of X, then
As € Cl(IntY (As)) N IntY (CIl(Ap))
U 4s = U (ClUnt¥ (A5) nIntY (CL(A5)))
0eA 0eA
U 4s < U CltntY (A)) n | Int¥ (Cl(As))
deA deA deA

U AscCl | Unt¥(As) n | UInt? (Cl(Ap)
6eA SeA SeA
By the Theorem 2.1, we have

U As e Cltnt” (| As) nIntV(CL( As))

deA deA 0eA
Therefore, | J As is a * b-y-open set. O
0eA
Lemma 3.6.

Arbitrary intersection of * b-y -closed sets is a * b-w -closed set.
Proof. The proof is followed by the Theorem 3.11. O

Theorem 3.12.
Every open set is a* b-y -open.

Proof. Let Abe aopen set, then A< Cl(IntY(A))nInt¥(CIl(A)) = An A= A. Therefore, Ais *b-w-open. O

The following example shows that the converse of the above Theorem not need be true.

Example 3.5.
Let X ={a, b,c,d} and T = {@, X, {a}, {b}, {a, b}, {a, b, d}}. {a, b, c} is a * b-y-open set, but it is not an open set.

Theorem 3.13.
Every * b-y -open set is a semi-y -open set.

Proof. Let Abea*b-w-openset, then A< Cl(Int¥ (A)nInt¥(CI(A) c Cl(Int¥ (A)), therefore A is semi-y-open. [

The following example shows that the converse of the above Theorem not need be true.

Example 3.6.
Let X ={a,b,c,d} and T = {@, X, {a}, {b}, {a, b}, {a, b, d}}. {b, c} is a semi-y-open set, but it is not a * b-y-open set.

Theorem 3.14.
Every * b-y -open set is a pre-y-open set.

Proof. Let Abe a *b-y-open set, then A< Cl(Int¥(A)) nIntY (CI(A)) c Int¥(CI(A)), therefore A is pre-y-open. O

Remark 3.6.
For a subset A of X, Ais pre-y-open when Cl(In¥(A)) = ¢ and A< Int¥(CI(A)) # @.

Lemma 3.7.
Let A be a subset of X, the the following statements hold:

1. Every* b-y-open set is a b-w -open set.
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2. Every ™ b-wy-open set is a b-open set.
3. Every* b-w-open set is a semi-open set.

4. Every* b-w-open set is a pre-open set.
Proof. The proofis followed by the Theorems 3.3, 3.6, 3.8, 3.13 and 3.

Theorem 3.15.
Let A be a subset of aw-topological space X, then the following statements are equivalent:

1. If A is *b-y-open, then A is * b-open.

2. If Ais* b-open, then A is * b-y-open.

AcClUntY(A)nIntY(CIl(A)

ASCI(A-(A-Int(A))) N (CI(A) - (CL(A) - Int(CIl(A)))
AcS CI(AnInt(A) N (CI(A N Int(CIl(A))
AS (CILANInt(A))NCIA)N(CI(AnInt(A)uInt(CI(A)

AcCIl(AnInt(A) N Int(CI(A)

Ac(CI(ANClInt(A))nInt(CI(A)

AcClInt(A))NnCl(Int(A)

Therefore, A is * b-open.

2. The proof of this part is followed by the Theorems 3.3 and 3.6.

Definition 3.8.
Let (X, 7,%) be a w-topological space and A € X. Then, A is said to be a-w-open if A € Int¥Y(Cl(Int¥(A))). The
complement of a a-y-open is called a-w-closed.

Remark 3.7.
The collection of all a-y-open sets is denoted by @y O(X) and the collection of all ¢-y-closed is denoted by aw C(X).

Theorem 3.16.
The arbitrary union of a -y -open sets is a @ - -open set.

Proof. Let{As:6 € A} be a collection of a-1-open sets of X, then

As < IntY(ClIntY (As)))

U 4s = J Unt¥(ClUntY (As))
SeN SeA
By the Theorem 2.1, we have

U As < Int¥ | (ClUIntY (As)))

deA 6eA
U As < Int¥(CI | UIntY (As))
SeA OeA

Now, by the Theorem 2.1, we have
U As c Int¥ (ClUntY (| As))

SN SeA
Therefore, | J As is a-w-open.
SeA
Lemma 3.8.

Arbitrary intersection of a-y -closed sets is a -y -closed set.

Proof. The proof is followed by the Theorem 3.16.

1. Let Abe a *b-w-open set, then

23
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Theorem 3.17.
Every open set is a -y -open.

Proof. Let Abe aopen set, then A< Int¥(Cl(Int¥(A))) = IntY(CI(A)). Now, CI(A) = X or CI(A) = B, where B is a
closed set. Then, A< Int¥(B) = Bn Int(B), since A € Int(B) € B, therefore A is a a--open set. O

The following example shows that the converse of the above Theorem not need be true.

Example 3.7.
Let X ={a,b,c,d} and T = {®, X, {a}, {b}, {a, b},{a, b,d}}. {a, b, c} is a a-y-open set, but it is not an open set.

Theorem 3.18.
Let A be a subset of ay -topological space X, then the following statements are equivalent:

1. If Ais a-y-open, then A is a-open.

2. If Ais a-open, then A is a-y-open.

Proof. 1. Let Abe a a-y-open set, then
Ac Int¥(Cl(IntY(A))
Ac Cl(IntY(A)) - (Cl(IntY (A)) — Int(Cl(IntY (A))))
AC Cl(IntY (A) N Int(Cl(Int¥ (A)))
Ac Int(Cl(Int¥ (A)))
AcInt(Cl(A-(A-1Int(A)))
AcInt(Cl(AnInt(A)))
AcInt(Cl(A)NCl(Int(A)))
Ac Int(CL(A) N Int(Cl(Int(A)))
Ac Int(Cl(Int(A)))

Therefore, A is a-open.

2. Let Abe a a-open set, then
Ac Int(Cl(Int(A)))
Ac Int(Cl(An Int(A)))
Ac Int(CI(A)NCl(Int(A)))
By the Theorem 3.3, we have
AcInt(Cl(A)NClIntY (A))
AcInt(Cl(A)NInt(Cl(IntY (A)))
Ac Int(Cl(IntY (A)))
Since Int(A) < IntPsi(A), this implies that
Ac IntY(Cl(Int¥ (A)))

Therefore, A is a-w-open.

Theorem 3.19.
Every a -y -open set is semi-y -open.

Proof. Let Abe a a-y-open set, then
Ac Int¥ (Cl(Int¥ (A)))
Ac Cl(IntY(A) - (Cl(IntY(A) - Int(Cl(IntY (A)))
Ac Cl(IntY(A) nInt(Cl(Int¥(A)))
AcCl(IntY(A)
Therefore, A is semi-y-open. O

The following example shows that the converse of the above Theorem not need be true.
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Example 3.8.
Let X ={a,b,c,d} and 7 = {®, X, {a}, {b}, {a, b}, {a, b,d}}. {a, c} is a semi-y-open set, but it is not a a-y-open set.

Theorem 3.20.
Every a-y-open set is pre-open.

Proof. Let Abea a-y-open set, then
Ac IntY(Cl(Int¥ (A)))
AcCl(IntY(A) — (Cl(IntY(A) — Int(Cl(IntY (A))))
AcClIntY(A)nInt(ClIntY (A))
Ac Int(Cl(IntY (A)))
Ac Int(CI(A-(A-1Int(A))
Ac Int(Cl(AnInt(A)))
Ac Int(CI(A)NCl(Int(A)))
Ac Int(CI(A)nInt(Cl(Int(A)))
Ac Int(CIl(A)
Therefore, A is pre-open. O

Lemma 3.9.
For any subset A of X, the following statements hold:

1. If Ais a-w-open, then A is b-y-open.

2. If Ais a-w-open, then A is b-open.
Proof. The proof is followed by the Theorems 3.8, 3 and 3.19. O

Definition 3.9.
Let (X, 7,%) be a w-topological space and A < X. Then, A is said to be g-y-open if A< CI(Int¥(CI(A))). The comple-
ment of a B-y-open is called B--closed.

Remark 3.8.
The collection of all - -open sets is denoted by By O(X) and the collection of all S-y-closed is denoted by Sy C(X).

Theorem 3.21.
The arbitrary union of B-y -open sets is B-y -open set.

Proof. Let{As:0 € A} be a collection of B-y-open sets of X, then
As € Cl(IntY (Cl(Ag)))

U 45 < U (CLUntY (Cl(A5))
0eA 0eA

U 45 = Cl(l Unt¥(CL(A))))
0eA 0eA
By the Theorem 2.1, we have

U As = Cltne” (| J (Cl(49))
deA SeA

U As e Clunt? (il As))))

deA O€eA

Therefore, |_J As is a a-y-open set. O
6eA

Lemma 3.10.
Arbitrary intersection of a -y -closed sets is a -y -closed set.

Proof. The proof is followed by the Theorem 3.21. O

Theorem 3.22.
Every open set is -y -open.



26 A decomposition of open sets through operator interior

Proof. Let A be a open set, then A c Cl(Int¥(CI(A))). Now, CI(A) = X or CI(B) where B is a closed set, thus A <
Cl(Int¥(B)) = CL(Bn Int(B)), but A< Int(B), therefore Bn A< Bn Int(B). Hence, Ais a f-y-open set. O

The following example shows that the converse of the above Theorem not need be true.

Example 3.9.
Let X ={a,b,c,d} and T = {®, X, {a}, {b}, {a, b},{a, b,d}}. {b, c,d} is a B-y-open set, but it is not an open set.

Theorem 3.23.
Let A be a subset of ay -topological space X, then the following statements are equivalent:

1. If Ais B-w-open, then A is 3-open.
2. If Ais B-open, then A is -y -open.

Proof. 1. Let Abe a B-y-open set, then
AcClUnt¥(Cl(A))
Ac CI(CI(A) - (CI(A) — Int(CI(A))
AcS CIUCI(ANInt(ClA))
Ac Cl(ANCl(Int(CL(A)))
Ac Cl(Int(CI(A)))
Therefore, A is f-open.

2. Let Abe a B-open set, then
Ac Cl(Int(ClL(A))
Ac Cl(Int(Cl(A)nInt(Cl(A))
AcClUnt¥(ClL(A))

Therefore, Ais a -open set.
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