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Abstract: In this paper, we have studied #-Open sets in topological space. We have obtained
some significant properties of B-Open sets and constructed various examples.
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Definition 1.6.1[1]: Let (X, 7) be a topological space and letA € X. ThenA is said to be
B —open set if A € Cl (Int (Cl (A))).

Remark1.6.1: In a topological space (X, ) the empty set @ and whole set X are § —open sets.

Examplel.6.1: Let X = {xq, x5, x3} be the topological space
with respect to topology T ={0,X,{x1}, {x1, x3}} on X.
Let us consider the set A ={x;,x,} in X. We see that Int (C l (A)) =X . This

gives Cl (Int (ct (A))) = X.Therefore A < Cl (Int (Cl (A))) and hence A is aff —open set in
X.

Proposition 1.6.1: In a topological space (X,t) each open set is f—open but not the converse.

Proposition 1.6.2: In a topological space (X,t) each @ —open set is B —open but not the
converse.

Proposition 1.6.3: In a topological space (X,t) each semi-open set is § —open but not the
converse.

Proposition 1.6.4: In a topological space (X,t) each pre- open set is f —open but not the
converse.

Theorem1.6.1 [1]: Let (X, 7) be a topological space and let A € X. Then A isf -open if and only
if CL (A) = Cl(Int(CL(A))).

Proposition1.6.5 [1]: In a topological space(X, T) arbitrary union of B -open sets is B -open.

Remark1.6.2: In a topological space(X,t) intersection of two f -open sets may not be f§ -
open. Thus the family of all B -open sets in (X, T) need not a topology on X.

Theorem1.6.2 [1]: Let (X,7) be a topological space and let A € X .Then A isf -open if and
only if for each X€ A there exists a # -open set U in X such that x EUC A.
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Definition1.6.2 [7]: Let (X, 1) be a topological space and letA S X. Then union of all f-open
sets in X contained in A is called B-interior of A. ThefS-interior of Ais denoted by Bi(A).

Remark1.6.3: We note that Bi(A) is the largest B -open set in (X, T) contained in A.

Proposition 1.6.6: Let(X, 7) be a topological space andletA € X. Then A isf -open if and only
ifBi(A) = A.

Proposition 1.6.7: Let(X, 7) be a topological space and let A, B be subsets of X. Then following
properties holds:

O Bilg) = ¢ BiX) = X.

(i)  If A € BthenBi(A4) € Bi(B).
(i)  Pi(A) U pi(B) € Bi(AUB).
(i) Bi(AnB) c Bi(A) nBi(B).
(v)  Bi(Bi(A)) = Bi(A).

Proposition 1.6.8: Let (X, 7) be a topological space and let{A,}xep be a family of ssubsets of
X. Then

(1) UxeaBi(Ax) S Bi (Uxenr4u)-
(ii) ,Bi (noceAAoc) c noceA.Bi (Aoc)-

Definition 1.6.3[1]: Let (X, ) be a topological space and A € X. ThenA is said to bef -closed
setif X —A is B -open set in X.

Remark1.6.4: In a topological space (X,7) the empty set @ and whole set X are § — closed
sets.

Proposition1.6.9: In a topological space (X, 7) each closed set is S-closed but not the converse.

Proposition1.6.10: In a topological space (X, 7) each a —closed set is f-closed but not the
converse.

Proposition1.6.11: In a topological space (X,7) each semi- closed set is -closed but not the
converse.

Proposition1.6.12: In a topological space (X, 7) each pre- closed set is f-closed but not the
converse.

Theorem1.6.3 [1]: Let (X,7) be a topological space and let A € X. Then following are
equivalent:

@) Ais f — closed.
(i)  Int(Cl(Int(A))) € A
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(i) Int(A)) = Int(Cl(Int(A))).

Proposition1.6.13 [1]: In a topological space (X, t) arbitrary intersection of f — closed sets is
— closed.

Remark 1.6.5: In a topological space (X, t) union of two f3- closed sets may not beff— closed set
in X.

Definition 1.6.4 [7]: Let (X, ) be a topological space andletA € X.Then intersection of all f -
closed sets in X containing A is called S -closure of A. The B -closure of A is denoted by Bc(A).

Remark 1.6.6: We note that Bc(A) is the smallest B-closed set in (X, 7) containing A.

Proposition 1.6.14: Let (X, T) be a topological space andA € X. Then A is B-closed set if and
only if Bc(A4) = A.

Proposition 1.6.15: Let(X,7) be a topological space and let A, B be subsets of X. Then
following properties holds:

i) Bc(p) = ¢, c(X) = X.

(i)  If A € Bthen Bc(A) € Bc(B).
(iii) Bc(A) U Bc(B) € Bc(AU B).
(iv)  Bc(AnB) < Bc(A) nBc(B).
V) B (Be(A) = Be(A).

Proposition 1.6.16: Let (X, 7) be a topological space and let {Ay}xeabe a family of subsets of
X. Then

() UxeaBc (A) S Bc (UxenAx)-

(i1) Bc(NueaAo) € Noen Be(Ax).

Proposition 1.6.17:Let (X, 7) be a topological space and letA € X.Then

(i) Bi(X—A)= X—pc(A).
(i) PpcX—-A)=X-pi (4

Remark 1.6.10: We can summaries the above results in this section in the following diagram:

—

Open z a — Open L Semi-Open

Pre*Open - S-Open
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Closed ‘CET§ Senﬁ-C%¥§d
Pre—Closed ‘
[-Closed

Int(A)C ai(A) C Si(A) € Bi(A) € A

V)id 5

AC BC(A)

N

SC(A) () Scl(d)

VS (V)i

v € ()a2g € (W)od e
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