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Abstract
This paper is concerned with the concept of weakly d(A, p)-closed
functions. Moreover, several characterizations of weakly d(A, p)-closed
functions are established.

1 Introduction

In 1982, Mashhour et al. [9] introduced and studied the notion of preclosed
functions. Noiri [10] introduced and investigated the concept of semi-closed
functions. In 1983, Mashhour et al. [8] studied some characterizations of a-
closed functions. El-Monsef et al. [1] introduced and investigated the notions
of B-closed functions. In 1984, Rose [13] introduced and studied the notions
of weakly open functions and almost open functions. Rose and Jankovié [12]
investigated some of the fundamental properties of weakly closed functions.
In 2004, Caldas and Navalagi [6] introduced two new classes of functions
called weakly preopen functions and weakly preclosed functions as general-
ization of weak openness and weak closedness due to [13] and [12], respec-
tively. In 2008, Caldas and Navalagi [5] introduced and discussed the notion
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of weakly d-closedness as a new generalization of d-closedness and obtained
several characterizations of weakly d-closed functions. In [3], the present
authors investigated some properties of (A, sp)-closed sets and (A, sp)-open
sets. Boonpok and Viriyapong [4] introduced and investigated the concepts of
(A, p)-open sets and (A, p)-closed sets. Quite recently, Boonpok and Thong-
moon [2] introduced the notions of (A, p)-closed sets and d(A, p)-open sets
in topological spaces. In this paper, we introduce the concept of weakly
0(A, p)-closed functions. Moreover, we investigate some characterizations of
weakly 0(A, p)-closed functions.

2 Preliminaries

Throughout the present paper, unless explicitly stated, spaces (X, 7) and
(Y,o) (or simply X and Y') always mean topological spaces on which no
separation axioms are assumed. For a subset A of a topological space (X, 7),
Cl(A) and Int(A), represent the closure and the interior of A, respectively.
A subset A of a topological space (X, 7) is said to be preopen [9] if A C
Int(CI(A)). The complement of a preopen set is called preclosed. The family
of all preopen sets of a topological space (X, 7) is denoted by PO(X,7). A
subset A,(A) [7] is defined as follows:

Ay(A) =n{U | ACU,U € PO(X,7)}. A subset A of a topological space
(X,7) is called a Ay-set [4] (pre-A-set [7]) if A = Ay(A). A subset A of
a topological space (X, 7) is called (A,p)-closed [4] it A = T'Nn C, where
T is a Ap-set and C' is a preclosed set. The complement of a (A, p)-closed
set is called (A, p)-open. A point = € X is called a (A, p)-cluster point [4]
of Aif ANU # () for every (A,p)-open set U of X containing x. The set
of all (A, p)-cluster points of A is called the (A,p)-closure [4] of A and is
denoted by AP The union of all (A,p)-open sets of X contained in A
is called the (A,p)-interior [4] of A and is denoted by A(rp). A subset A
of a topological space (X, ) is called p(A,p)-open [4] (resp. «(A,p)-open
[14]) if A C [AAP] ) (resp. A C [[Aap]®P]a,). The complement of a
p(A, p)-open (resp. a(A,p)-open) set is called p(A, p)-closed (resp. a(A,p)-
closed). A subset A of a topological space (X, 1) is called (A, p)-open [4] if
A= [A(A’p)](A,p). Let A be a subset of a topological space (X, 7). A point z
of X is called a §(A, p)-cluster point [2] of A if ANV £ 0 for every
(A, p)-open set V of X containing z. The set of all 6(A, p)-cluster points of A
is called the §(A, p)-closure [2] of A and is denoted by A%AP) If A = AP
then A is said to be 0(A, p)-closed [2]. The complement of a d(A, p)-closed
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set is said to be §(A, p)-open. The union of all §(A, p)-open sets contained in
A is called the §(A, p)-interior [2] of A and is denoted by As( p)-

3 Some characterizations of weakly (A, p)-closed
functions

We begin this section by introducing the concept of weakly J(A, p)-open
functions.

Definition 3.1. A function f : (X,7) — (Y,0) is called weakly 6(A,p)-
closed if [f(K(A,p))]‘s(Avp) C f(K) for every (A, p)-closed set K of X.

Theorem 3.2. For a function f: (X,7) — (Y, 0), the following properties
are equivalent:

(1) f is weakly 6(A,p)-closed;
(2) [f())PAr) C f(UNP)) for every (A, p)-open set U of X ;

(3) If
(4) [J(Kap) &9 C () for every p(A,p)-closed set K of X ;

(U))Ap) C F(UAP) for every r(A, p)-open set U of X ;
(
(5) [f (KPP C f(K) for every a(A, p)-closed set K of X;
(
(
(

(6) [f(JANP]p p))]PAP) C fF(ARP) for every subset A of X ;
(7) [f(JAYAP)) 4, )]5(1\7” C f(AYAP)) for every subset A of X ;
(8) [F(U)]PWP) C F(UNP)) for every p(A, p)-open set U of X.

Proof. (1) = (2 ) Let U be any (A, p)- open set of X. Then, [f(U)]°“P) =
[fUap)PPMP) C[FUM]a )PP C FUOP),

(2) (1) Let K be any (A p)-closed set of X. Then, [f(K )" C
F(IE @)™ € FIKMP) = F(K).

It is clear that: (1) = 3)=@=06=1),1)=6)= (8 =)
and (1) = (7).

(7) = (8): This is obvious since U’"P) = UAP) for every p(A,p)-open
set U of X. 0

Definition 3.3. [11] A topological space (X, T) is said to be (A, p)-reqular if
for each (A, p)-closed set F' and each point x € X — F, there exist disjoint
(A, p)-open sets U and V' such that x € U and F C V.
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Theorem 3.4. Let (Y,0) be a (A,p)-reqular space. For a function f :
(X, 7) = (Y, 0), the following properties are equivalent:

(1) [ is weakly 5(A,p)—closed;
(2) [f(N)PAP) C fF(UNP)) for every r(A, p)-open set U of X;

(3) for each subset B of Y and each (A, p)-open set U of X with f~'(B)

-
U, there exists a 5(A, p)-open set V of Y such that B C V and f~4(V) C
Up).

(4) for each pointy € Y and each (A, p)-open set U of X with f~'(y) C

there exists a §(A, p)-open set V of Y containing y such that f=*(V)
UAp)

NS

Proof. (1) = (2): This is obvious.
(2) = (3): Let B be any subset of Y and U be (A, p)-open in X with
f~Y(B) CU. Then, f~YB)N[X — UAP]|AP) = () and hence

BN f([X — W)@y = g,

Since X — UAP) is r(A, p)-open, B N [f(X — ULP)PAP) = ( by (2). Let
V=Y —[f(X —UAXP)]PAP) Then, V is §(A, p)-open such that B C V and
V) S X = fHAX = UBP)PAD) € X — fH(f(X = UAP)) C U,
3) = (4): This is obvious.

4) = (1): Let K be any (A, p)-closed set of X and y € Y — f(K). Since

~I(y) € X — K, there exists a (A, p)-open set V of Y such that y € V and

“(VycC[y - K](AP X — K(pp) by (4). Then, we have V N f(Kx ) =0
and hence y € Y — [f(K(ap)°™P. Thus, [f(K @)™ C f(K) This
shows that f is weakly d(A, p)-closed. O
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