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Almost Feebly continuous functions
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{Abstract)

A new function called almost fecbly continuous function has been introduced and some prop-

erties of these functions have been obtained.
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1. Introduction

Levine [2] defined a subset A of a topological
space X to be semiopen if there is an open
set U such that Uc 4 CI(U), where CI(U)
denotes the closure of U in X. Complement
of a semiopen sct 1s called semiclosed. The
intersection of all the semiclosed sets cont-
aining a set 4 1s called the semiclosure of A
[1] and denoted by Scl A. Recently Maheshwari
and Tap: [3] introduced the concept of feebly
open sets as generalization of open sets. In a
topological space X, a subset A 1s termed
feebly open set if there 1s an open set U such
that U AcCSel U.

function f from a topological space X 1nto

They also termed a

a topological space Y to be feebly continuous
if the 1nverse image of every open subset
of ¥ 1s feebly open in X. The purpose of
the present paper is to introduce a new class
ol functions called almost feebly continuous
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function which contains the class of feebly
continuous functions and to give some pro-
perties of these functions.

By f: X—Y we denote a function f from a
topologica space X into a topological space Y
and Int(A4) denotes the interior of A.

. Almost Feebly Continuous Functions

Definition 1. A function f: X —Y almost
feebly continuous 1if the inverse image of every
regular open subset of Y is feebly open in X.

Remark 1. Every feebly continuous function
1s almost feebly continuous because every
regular open set is open. However the converse
mav be false,

Example 1. Let X={a,b,c}, P={¢, {a}, {b},
(@b}, X} and Y={x, 5}, Q={¢ {x}, Y.
Define f: X—Y by f(@)=f(c)=x and f(b)=y.
Then f is almost feebly continuous but 1t is
not fecbly continuous, for f'({x})={a, ¢} is
not feebly open 1in X.
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Lemma 1: In a topological space X any union
of feebly open sets 1s feebly open [3].

Propositron 1. Let f1 X—Y. Then the follo-
wing conditions are equivalent.

(a) f 1s almost feebly continuous.

(b) For each p= X and cach regular open
sct O 1n Y such that f(p )= 0, there exists
a feebly open set 4 1in X such that p&= A and
fF(A .

Proof: (a)==>(b). Let O be regular open 1n
Y and f(p)&0. Then P=f"1(0) and f~{O)
1s feebly open. Set A=f"1(0). Thus, p =4
and f(4)CO.

() —»(a@). Let O be 1egular open 1nY and
let p= f~1(0). Then fF(p)==0. By (&), there1s
a feebly open set A, 1n X such that p =4, and
f(A,)c0. Andso, p=A4, < f1(0). Therefore
f7Y(0) 1s a union of feebly open sets in X.
Hence, f71(0) is feebly open in X by Lemma
1. Thus, (@) holds.

Lemma 2. A function f:X —Y 1s feebly
continuous 1f and only if for any point x < X
and any open set V of Y containing f(x),
there exists a feebly open set U in X such
that x&U and fFU)CV.

The proof 1s similar to Proposition 1.

Proposition 2. An almost feebly continuous
function f: X—Y 15 feebly continuous 1f ¥ 1s
semiregular,

Proof. Let x&X and let A be an open set
contaiming f(x). Since ¥ 1s semiregular the
family of regular open scts 1n Y forms a base
for the topology on Y. So there 1s an open
set M 1n Y such that f(x) =M C Int (CI(M))
CA. Since Int(CI(M)) is regular open 1 Y
and f 1s almost feebly continuous, by pro-
position 1, there 1s a feebly open set U 1mn X
that fx)=fU) CInt
(CI(M)). Thus U is a feebly open set cont-
that f(U) < A. Hence f1s

fechbly continuous by Lemma 2.

contaimning x such

amning x such

Definiton 2: A topological space X 1s said to

be feebly T2 1f for x, y=X, xXxy, therc exist

disjoint feebly open sets U, V such that x=U,
y=V [5].

Proposition 3. Let f: X—Y be mjective and
almost feebly continuous, If Y is a T-space
then X 15 feebly T

Procf. Let x and y be any two distinct
pomnts of X. Since f 1s injective f (x) = f(9).
Now, Y being a Tgsspacc there exist two
disjont open sets U and V such that f(x)=U,
f(» V. Since U and V are disjoint open sets,
we have UNCHV)=¢ and hence UNInt(CKV))
= ¢. Similarly, we obtain, Int(CIU)) N Int
(CIV)) = ¢. Evidently, f(x) < Int(CI(U)) and
f ()= Int(Cl(V)). Since Int (CI(U)) and Int
(CKV)) arc regular open sets 1n Y and f 1s
follows that f
“I(Int(CI(U)) and fF{Int(CI(V))) arc disjoint
feebly open sets containing x and y respecti-
vely. Hence X 15 feebly T

Remark 2. Restriction of an almost feebly

almost feebly continuous 1t

continuous function may not be almost feebly
continuous. For

Example 2. Let X={a,b,c} be equipped with
the topology 97 ={¢, {a}, X} and Y ={x,y,2}
be equipped with the topology J *={4, {x},
{3}, {x,y}, Y}. Define f: X—Y by f(a)=5(b)
=x and f(c)=z. Then f almost feebly contin-
uous (1n fact feebly continuous). But 1n the
case A={b,c}, then flA: A-Y 15 not almost
feebly continuous.

Lemma 3. If U is open 1in X and A 1s fcebly
open m X, then UNA 1s feebly open 1n U [5].

Proposition 4. If f: X—>Y 1s almost feebly
continuous and A 1s open in X then the
restriction f; A4 A—-Y is almost feebly contin-
uous.

Proof. Since f 1s almost feebly continuous,
for any regular open set V 1n Y, fNV) 1s
feehly open 1in X. Hence by Lemma 3, f-Y(V)
NA 1s feebly open in A, because A 1s open
Since (fANWV)=f-YV)N 4, thereforc 1t
follows that f|A 1s almost feebly continuous.

Remark 3. Composition of two almost feebly
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continuous functions may not be almost feebly
coutinuous. For

Example 3. Let X={a,b,c}, T1={¢, {a}, {b,c},
X}, Y={a,b,c,d}, T,={9, {a},{8},{a, b}, Y};
Z={u,v,w}, Ts={¢, {u}, {v},{w,v}, Z} Define
fi1X-Y by f(a)=a, f(b)=c, f(c)=d and g:
Y—Z by gla)=g®)=g(c)=u. g(d)=w. Then
S and g are almost feebly continuous functions
but gof is not almost feebly continuous because
{u} is regular open in Z but (gof ) {u}={a, b}
is not feebly open in X.

Definition 3. A function f: X—Y 1s almost
continuous 1f the inverse 1mage of every
regular open subset of ¥ 1s open in X [4].

Definition 4. A function f: X—-Y is termed
B-continuous if the inverse 1mage of every
regular open set in Y is regular open in X.

Remark 4. It is clear that B-continuity —>
almost continuity. That the implication 1s not
reversible in general is shown by the following
example,

Example 4, Let Y:X:{a, b,(,‘}, Tx=Ty={¢,
{a}, {8}, {a,b), X}. Define f: XY by f(a)
=f(b)=a, f(c)=c. Then f is almost continuous.
for f-'({e})={a,b} is
open 1n X but not regular open in X

Proposition 5. Let. f: XY, g:Y—>Z. If g
is almost continuous and f is feebly continuous
then gof is almost feebly continuous.

Proof. Let U be regular open in Z. Then

g7'(U) 1s open mm Y because g 15 almost

but not B-continuous,

continuous. Therefore, f-1(g~1(U)) is feebly
open 1n X because f is feebly continuous. Since
(gof )"W(U)= f~Y (g i(U)), gof 1s almost feebly
continuous.

Proposition 6. Let f1 X—>Y and g:Y—>Z. If
g 18 B-continuous and f is almost feebly contin-
uous then gof 1s almost feebly continuous.

The proof 1s similar to proposition 5.
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