Journal of Kufa for Mathematics and Computer

vol 1,No 8,Dec ,2013, pp 11-14

Compactly f- closed and compactly f-k-closed sets

Habeeb Kareem Abdullah
University of kufa
College of Education for Girls
Department of Mathematics

Alyaa Yousif Khudayir
University of kufa

College of Education for Girls

Department of Mathematics

Abstract

In this paper , we introduce the
concept of compactly f-closed set. In this
work , we have also shown that where X is a
T,-spase,then a subset A of X is compactly
f-closed if and only if A is an f-closed set .

Moreover , we have studied the
concept of compactly f-k-closed set and
shown that if the space is T2, then
compactly if — closed is equivalent to
compactly f-k-closed.

Introduction

In [1], Njastad, O. introduced the
concept "ar—open set" in topology (a

subset A of a space X is called an
0

a—open set if Ac A°  and he proved
that the family of all "« —open sets" in a

1.Basic concepts

Definition 1.1,[2].
A subset B of a space X is called feebly
open (f-open) set if there exists an open subset

—S
Uof Xsuchthat U cBcU .
The complement of a feebly open set is
defined to be a feebly closed
(f-closed)set .

Definition 1.2,[4]
A space X is called f-compact if every f-
open cover of X has a finite sub cover.

Definition 1.3,[5,6,7]

Let X and Y be spaces and f: X —Y be
a function .Then f is called feebly irresolute (f-
irresolute) function if f (A) is an f- open in
X, for every f-openset Ain'Y .

topological space (X,T) is a topology on
X.

In [2].Navalagi, G.. gives the concept "
feebly open set " in topology (a subset A of
a space X
is called feebly open set if there exists an
open subset U of X such that

Uc AgUS , Where Us stands for the

intersection of all semi-closed subset of X
which contains U.

In [3] , Jankovic , D.S. proved that the
concept " feebly open " and
" a—open " conincide .

This paper consists of two section .Section
one contains Basic concepts in general
topology. Section two recalls the definitions

of the compactly
f- closed set and the compactly f-k-closed
set and the relation between them.

Definition 1.4,[8]

Let X and Y be spaces, the function
f:X =Y is called a st-f-compcat function
if the inverse image of each f-compact set Y is
f-compact set in X .

Remark(1.5),[8]

Every f-irresolute function is an f-continuous
function .

Proposition(1.6),[9]

Let Y be a subspace of a space X .Then if A
is a pre-open subset of X and B is an f-open
setin X, then A B is f-openin A.
Proposition (1.7),[8]

Let X be a space and AS X XxeX,

—f
Then X€ A if and only if there exists a net

(Zd)deD In Aand Zd __f_)X .
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Proposition (1.8),[8]
(i Every f-closed subset of an f-
compact space is f- compact.
(i) Every f-compact subset of an f-T,
space is f-closed .

Proposition(1.9),[8]

In any space X, the intersection of any
f-closed with any f-compact set is
f-compact.

Proposition(1.10),[4]
Let Xand Y beaspaceand f: X —Y be

a function , then if f is f-irresolute function,
then an image f(X) of any f-compact space X
is an f-compact space.

Proposition(1.11),[8]

Let Y be an f-open subspace of space X
and AcY .Then A is an f-compact set in Y if
and only if A is f-compact set in X .

2- The main results
Definition (2.1) :

Let X be a space .A subset W of X is
called a compactly
f — closed set if for every f — compact set K in
X, W K isf-compact .

Example (2.2):
( i) Every finite subset of a space X is
compactly f — closed set .
(ii ) Every subset of indiscrete space is
compactly f — closed set .
Proposition (2.3):

Every f — closed subset of a space X is
compactly f — closed set .
Proof :

Let A be an f — closed subset of a space

X and let K be an f- compact set in X . Then

by proposition (1.9) , ANK is an f —

compact . Thus A is compactly f— closed set .

Theorem(2.4) :

Let X be a T, — space . A subset A of
X is compactly f — closed if and only if A is
f— closed set .
Proof :

=) Let A be a compactly f — closed set in

X.Let,xe Rf , then by proposition (1.7)

, there exists a net(y,),.pin A such

aeD
that y, ——>X. Then F ={y_,x} is an
f — compact set .

Since A is an compactly f — closed , then
ANF is an f — compact set . So by
proposition (1.8,ii) , A(VF is f— closed

set . Since y,——>Xx and

x4 € ANF, then by proposition (1.7) ,

xe ANF —>xeA. Hence Rf c A,
Therefore A is f — closed set .
<) By proposition (2.3) .
Proposition (2.5):
Let f:X —Y bean f— irresolute ,

st — f — compact , one to one , function . Then
A is compactly f — closed set in X if and only
if f (A) is compactly f—closed setin Y .

Proof :

=) Let A be compactly f — closed in X and
let K be an f — compact in Y . Since fis a
st —f— compact function,then f *(K)is f
— compact set in X. So A f *(K) isan
f — compact set . Then by
proposition(1.10), f (AN f *(K)) is f —
compact set

But f (AN f(K))= f(A)NK then
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f(A)N K is f—compact set .Hence f (A)

is compactly f — closed set .

Conversely

<) Let f(A) be a compactly f — closed set in
Y , (To
f — closed set in X ), let K be an f —
compact set in X
f — irresolute function , then by
proposition  (1.10) , f (K) is
f-compact in Y,So f(A)f(K) is f-

prove A is compactly

Since f is

compact set . Since f is st-f— compact

function, then
(AN T(K) =

fH(f (AN (f(K)) is f — compact
setin X.

Since f is to one function,
then A= f *(f(A)) and
K=f7(f(K)),
ANK=f*(f(A))Nf(f(K)) . Hence
ANK
Therefore A is compactly f — closed set in
X.

one

thus

is f — compact set in X .

Proposition(2.6) :
Let B be an f — open subspace of a
Then B s

f — closed if and only if the inclusion function

space X compactly

I : B — X isst—f—compact.
Proof :

=) Let K be an f — compact set in X , then
BN K is an f — compact set in X , thus
by proposition (1.11) , BN K is an f —

compact setin B .

But iz (K)=BNK , then i;*(K)is
an f — compact set in B Hence

Iz : B— X isast—f-compact function

Conversely :

<) Let K be an f — compact set in X . Since

ig:B—>X is a st — f -

function,then i;'(K) is an f — compact set in
B.Thus by proposition (1.11) , iz*(K) isan f
—compact set in X ..

But i;'(K)=BNK ,then BNK is
an f — compact set in X , for every
f — compact set K in X . Therefore B is a
compactly f - closed set
in X.

Definition (2.7) :

Let X be a space . Then a subset A of
X is called compactly
f—k—closed if for every f — compact set K in
X, AN K isf—closed set
Example (2.8) :

Every subset of a discrete space is
compactly f—k - closed set .
Proposition(2.9) :

Every compactly f—k—closed subset of a

space X is compactly f— closed.
Proof :

Let A be a compactly f — k — closed
subset of X and let K be an
f — compact set in X , then ANK is f —

closed set . Since ANKcK and K is
f — compact set , then by proposition (1.8, i)

AN K isf—compact set .
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Therefore A is compactly f — closed
set .

Theorem (2.10):

Let X be T, — space and A is a subset
of X . Then the following statement are
equivalent :

(i) Ais compactly f—closed .
(if) A'is compactly f-k-closed .
(iii) A'is f- closed .

Proof :

(i< ii)

(i — ii) Let A be a compactly f — closed
subset of X and let K be an
f— compact set in X . Then
AN K is f — compact set . Since
X is
T2 — space, then by proposition
(1.8 ,ii), AN K is f—closed set

Hence A is a compactly f—k - closed set .
(it — i) By proposition (2.9) .
(iii <> i) By Theorem (2.4)

Remark (2.11):

If X is not T2 — space then need not
that every compactly f — closed set is
compactly f — k — closed set as the following
example .

Example (2.12):

Let X ={ab,c},A={a,b}
,B={a,c} be a sets and let (X , T) is
indiscrete topological space .  Then X is not
T, — space and A is compactly f — closed set,

but A is not compactly f — k — closed set ,

Since B is f — compact set in X , then
AN B ={a} isnotf-closed set .
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