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Abstract—In this paper, the authors study the
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I. INTRODUCTION

Levine.N[6] introduced the concept of generalized
closed (briey g-closed) sets in topological spaces.
S.Arya and Nour[10], Bhattacharya.P and
Lahiri.B.K[11],Levine.N[6], Maki et.al7] introduced
and investigated generalized semi-open sets, semi
generalized open sets, generalized open sets, semi-
open sets, pre-open sets and & - open sets, semi pre-
open sets which are some of the weak forms of open
sets and the complements of these sets are called the
same types of closed sets.

Extension research of generalized closedness was
done in recent years as the notion of generalized
semi-open sets, semi generalized open sets,
generalized open sets, semi-open sets, pre-open sets
and o - open sets, semi pre-open sets were
investigated. The aim of this paper is to continue the
study of generalized closed sets in general and in

particular, the notion of generalized [ “closed sets
and its various characterizations were studied.

II. PRELIMINARIES

In this section we begin by recalling some definitions
and properties Let (X, 7 ) be a topological spaces and
A be a subset.The closure of A and interior of A are
denoted byCl(A)and int(A) respectively. We

recall some generalized open sets.

Definition 2.1: A subset A of a space X is g-closed if
and only if cl(A) € G whenever A C G and G is
open.

Definition 2.2: A map f: X — Y is called g-closed if
each closed set F of X, f(F) is g-closed in Y .

Definition 2.3: A map f: X — Y is called semi-
closed if each closed set F of X, f(F) is semiclosed in
Y.

Definition 2.4 : A map f: X — Y is called a-open if
each open set F of X, f(F) is a-set in Y.

Definition 2.5 : A map f: X — Y is called pre-closed
if for each closed map F of X, f(F) is preclosed in Y.

Definition 2.6: A map f: X — Y is called regular-
closed if for each set F of X, f(F) is regular closed in
Y.

Definition 2.7: A map f : X — Y is said to be
strongly continuous if f~'(V) is both open and
closed in X for each subset V of Y .

Definition 2.8: A map f : X — Y is said to be
generalized continuous if f - (V) is g-open in X for
eachset Vof Y

Definition 2.9 :A subset A of a topological space X is
said to be [ *closed set in X if  cl(int(A))
contained in U whenever U is G-open

III. PROPERTIES
In this section we study some of the properties of

,B * Closed set

Definition 3.1: A map f : X — Y is called
ﬂ * closed map if for each closed set F of X, f(F) is

ﬂ * closed set.

Theorem 3.2: If amap f : X — Y is closed and a
map g:Y — Zis ﬂ -closed then f: X — Z is
,B * _closed.

Proof : Let H be a closed set in X. Then f(H) is
closed and (g ° F)(H) = g(f(H)) is ,B * _closed as gis
ﬂ * _closed. Thus gofis ﬂ * _closed.

Theorem 3.3:If f : X — Y is continuous and ﬂ *
closed and A is a ﬂ * _closed set of X then fy : A —

Y is continuous and ﬂ * _closed.

Proof: If F is a closed set of A then F is a
ﬂ * closed set of X. From Theorem 3.4, It follows
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that fo(F) = f(F) is a ﬂ * _closed set of Y. Hence fa
is ﬂ * _closed. Also f, is continuous.

Theorem 3.4:If f: X > Y is ,B * closed and A =
f'(B) for some closed set B of Y then fy : A —
Y.is,B * closed .

Proof: Let F be a closed set in A. Then there is a
closed set H in X such that F = A N H. Then fA(F) =

f(A N H) = f(H) N f(B). Since fis S * -closed. f(H)
is ﬂ * closed in Y. so f(H) N B is ,8 * _closed in
Y. Since the intersection of a ,B * closed and a
closed set is a ,B * _closed set. Hence fy is ﬂ *

closed.

Remark 3.5: If B is not closed in Y then the above
theorem does not hold from the following example.

Example 3.6: Take B = {b,c}. Then A = f'(B) = {b,
c} and {c} is closed in A but f5({b}) = {b} is not

ﬂ * closed in Y .{a} is also not ﬂ * _closed in B.

Iv. [ * openseTsanD 5 * NEIGHBORHOODS
In this section we introduce ,B * neighborhoods
( ﬂ * -nbhd) topological spaces by using the notion

of ,B * open sets and study some properties .

Definition 4.1: Let X be the point in topological
space X , then the set of all ,B *

neighborhood of a X is called ﬂ * _nbhd system of
X which is denoted by ﬂ * NX)

Theorem 4.2 : Let X be the topological space and
each X € X .Let B — N(X,7) be the collection of

all ﬂ * nbhd of X .then we have the following
results

@) Vxe X,B8 —N(X)#¢
(ii) Nep —N(X)=xeN
(iii)

Nep —NX),M>5N=M e —N(X)
(iv)

Nep -N(X)=3 M e —N(X)
thatM c N and M € £ —=N(Y),VY e M

such

Proof : (i) Since X is /3 open set ,itis /5 -nbhd
of every V X € X, Hence there exists

atleast one ﬂ ) -nbhd (namely X) for each
X e X .Hence VXe X, —N(X)#¢

(iiyif N € 87 —N(X) ,then Nis a ,B* -
nbhd of x .then by definition ,B " -nbhd(x) €N
(i) Let N € B"-nbhd and MD N, then

there is a ﬂ* -open set Usuch that XeU < N
Since NCcM, XxeU < M and M is ,B* -nbhd of
X ,HenceM € 87— N(X)

(iv) If N € B —N(X) then there exists a ﬂ* -
open set such that X€ M — N since Misa [ "

*
open set ,it is ,B -nbhd of each of its points.
Therefore M € B — N(Y) forevery Y € M

Theorem 4.3: Let X be a nonempty set, for each x €

X, let ﬂ -N(x) be nonempty
collection of subsets of X satisfying following
conditions.

O()Nefl NX, 7)=>xeN.
(i1) Let 7 consists of the empty set and all those non-
empty subsets of U of X having the property that x

C U implies that there exists an N C ,B -N(X)
such thatx € NC U, Then 7 is a topology for X.

Proof : (i) ¢ € 7 by definition. We now show that x
€ 7 .Letx be any arbitrary

element of X. Since ﬂ -N(x) is non empty, there is

anNe ,B -N(X) and so x €N.

Since N is a subset of X, we have x € N € X. Hence
Xer.

(i) Let Uy € 7 forevery A € A. If x € U {Uy : A
€ A}, then x € Uy for some Ax € A.

3
Since U, € 7, there exists an N € ﬂ -N(x) such

that x € N&€ UAx and consequently
x € NeU {Ur: A €A}. Hence U { UL : A € A}
€ 7 .It follows that 7 is topology for X.
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