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Quasi semiopen sets and quasi semicontinuity
in bitopological spaces
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{Abstract)

In a bitopological space, the authors present a study of quasi semiopen sets and that of a

property of a quasi semicontinuity by means of quasi semiclosure.
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1. Introduction

Levine (1963)[1

gical space, a set A 1s semiopen if and only
if there exists an open set O such that 0 C A
in the

] has stated that, in a topolo-

C O where () denotes the closure
topological space. A subset A is semiopen iff
AcA®, () i the

topolegical space. Any union of semiopen sets

denoting the interior

is semiopen. All open sets are semiopen.

A subset A of a topological space X is said
to te semiclosed iff X—A is semiopen. Since
all open sets are semiopen, all closed sets are
semiclosed. And since any union of semiopen
sets is semiopen, any intersection of semiclosed

sets 1s semiclosed.

For any set A in a topological space X, the
semiclosure of A4 is defined by ﬂD where S
={D: D is semiclosed in X, ACD} That is,
the semiclosure of A is the mtersection of all
semiclosed sets containing A.

M.C. Datta [2] has stated that, a subset S
of a bitopological space (X,P,Q) is quasiopén
if for every x & S there exists a P-open set U
such that x&U C S or a Q-open set V such
that =V cS. Any union of quasiopen sets 1s
quasiopen. Every P-open (resp. Q-open) set is
quasiopen. Every quasiopen set in a bitopological
space X 1s a union of a P-open set and a
Q-open set. Complement of a quasiopen set 1s
termed quasiclosed.

In a bitopological space (X,P,Q), P-cl(4A)N
Q-cl(A4) 1s the quasiclosure of A, where P-cl(4)

(resp. Q-cl(A)) donotes the closure of A4
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relative to P(resp. Q). Let us denote the qua-
siclosure of A by qcl(4).

The purpose of this note 1s to present a
study of some properties of quasi semiopen

sets and quasi semicontinuous mappings.

I. Quasi semiopen sets

Deftnetion 1. A set A in a bitopological space
(X, P,Q) is termed quasi semiopen iff for every
x & A there exists cither a P-semiopen set U
such that x=UCA or a Q-semiopen set ¥V such
that x=V C A.

From the above defimtion, it 1s clear that
every P-semiopen (resp. Q-semiopen) set is
quasi semiopen, But the converse may be false.

Proposition 1. A set A in a bitopological
space (X, P,Q) is quasi semiopen iff 1t 1s a
union of a P-semiopen set and a Q-semiopen
set.

Proof. The sufficiency is obvious.

Necessity: Let A be quasi semiopen and
p< A. Then there exists either a P-semiopen
set U such that p=U < A or a Q-semiopen set
V such that p=V C A. Let G be the subset
of A such that, for every x <G, there 1s a
P-semiopen set U, such that x=U, =G C A.
Then A—G=H is a subset of A such that, for
every y&H, there 1s a Q-semiopen set ¥V, such
that y=V,cHCA. And since any union of
semiopen sets 15 semiopen, G=J{U, : x=G} 158
P-demiopen and H=J{V, : y=H}1s Q-semiopen.
And also A=GUH, the proof 1s completed.

From the above proposition, we get

Propositron 2. The unmion of any collection of
quasl semiopen sets 1S quasl semiopen.

Intersection of two quasi semiopen sets may
not be quasi semiopen. For,

Example 1. Let X={x,y,2}, P={X,¢ {x},
{3,2}} and Q={X,¢,{x,y}}, Then {y,z} and
{x, y} are quasi semiopen but their intersection
{y} is not quasi semiopen.

Defrnition 2. In a bitopological space(X, P, Q)

a set 4 1s termed quas1 semiclosed 1f X - 4 1s
quasi semiopen.

By the i)roposnlon 1, 1t is clear that the
intersection of an arbitrary collection of cuasi
semiclosed scts is quasi semiclosed.

Definition 3. The intersection of all yua~
semiclosed sets containing a set A 1s termed
quasi semiclosure of 4. We will denote 1t by
gscl(4).

From the above, 1t 18 clear that qgscl(Ad) 15
the smallest quasi semiclosed set containmir g 4.
And we get

Proposition 3. A set A 1s quast semiciosed
iff A=qscl(A4).

If. Quasi semicontinuous mapping

The authors of [3] has introduced some new
mappings 1n bitopological spaces.

Definitrion 4. Let (X,P,Q) and (X*, P*.Q*%)
be bitopological spaces. A mapping f:X—X*
is said to be quasi continuous if the inverse
image of every quasi open subset of X* 1s
quasiopen 1mn X.

Definition 5. Let (X, P,Q) and (X* P*, Q%)
be bitopological spaces. A mapping f: X—X*
1s said to be quast semicontinuous 1f the
mverse image of each quasi open subsct of X*
1s quas! semlopen in X.

Remark. Quasi continuity 1mplics quasi
semicontinuity, of course, but not conversely.

For

Example 2. Let X={a,b,c}, P={X.¢. {a}},
Q={X.¢. {b}}; X*={x,9.2}, P*={X* ¢.1x},
{2, ¥} Q*={X* ¢, {y}}. Define f: X—>X* by
f@)=f(c)=x, f(B)=y. Then f 1s quasi semic-
ontinuous, but 1t 1s not quasicontinuous.

Proposition 4. Let X and Y be bitopological
spaces and f: X—Y be a mapping. Thern the
following statements are equivalent.

(a) f is quasi semicontinuous

(b) The inverse image under mapping f of

every quasiopen subset of ¥ 1s quasi semiopen
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subset of X.
(c¢) For each x = X and each quasiopen set O
in Y such that f(x) = O, there 1s a quasi semi-
open set 4 1in X such that x4 and f(A)CO.
(d) The inverse image under mapping f of
each quasi semiclosed subset of Y is quasi
semiclosed in X.

Proof. It follows from the proposition 4 in
[3].

Proposition 5. Let X and Y be bitopologtcal
spaces and f: X—Y be a quasi semicontinuous
mapping. Then the followings are equivalent.

(a) The inverse image under mapping f of
each quasi semiclosed subset of Y 1s quasi
semiclosed in X

(b) For each AcX, f(gscl(A))gscl( £(A4))

(c) For each BCY, gscl( f-Y(B))C f~(gscl
(B

Proof. The road map for the proof is (a)e
(b)=(c).

(a)=>(b): Let AC X. Then A< I f(ADC
S W gscl(f(A))). Since gscl( f(A))

is quasi

semiclesed m Y, by (a), f '(gscl( f{A))) 18
quasi semiclosed in X and contains A.

Therefore, gscl(AYTf ~'(gscl(f (4))}. Hence
Flascl(A))gscl( £ (A)).

(b)= (a): Let F be quas1 semiclosed 1 Y.
Then f (gscl( f 1 (F)))gscl( £ (F~(F)) < gscl
(F)=F. Therefore, qscl( f~1)) <f~'(F). Hence
by the proposition 3, f~1(F) 1s quas: semiclosed
in X.

(b)e(c): Obvious.
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