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ON FUZZY FAINTLY PRE-CONTINUOUS FUNCTIONS

G. Palani Chetty and G. Balasubramanian

Abstract. The aim of this paper is to introduce a new generalization
of fuzzy faintly continuous functions called fuzzy faintly pre-continuous

functions and also we have introduced and studied weakly fuzzy pre-
continuous functions. Several characterizations of fuzzy faintly pre-conti-
nuous functions are given and some interesting properties of the above

functions are discussed.

1. Introduction

C. L. Chang [5] introduced and developed the concept of fuzzy topological
spaces based on the concept of fuzzy sets introduced by Zadeh in [10]. Since
then various important notions in the classical topology such as continuous
functions have been extended to fuzzy topological spaces [5].

The concept of faintly continuous functions was introduced and studied by
P. E. Long and L. L. Herrington in [7] and it was extended to fuzzy topo-
logical spaces by Anjan Muherjee in [1]. In [2], the concept of fuzzy faintly
α-continuous functions was also introduced and studied. The purpose of this
paper is to introduce and study the concept of fuzzy faintly pre-continuous
functions. Section 2 deals with preliminaries. Section 3 deals with the charac-
terizations of fuzzy faintly pre-continuous functions and Section 4 deals with
some interesting properties of fuzzy faintly pre-continuous functions.

2. Preliminaries

In this paper by (X,T ) (X for short) we mean fuzzy topological space
in the sense of [5]. Let λ be a fuzzy set. The fuzzy closure of λ [5] and
the fuzzy interior of λ [5] are defined as: fuzzy closure of λ = cl (λ) =
∧{µ |µ ≥ λ, µ is fuzzy closed} and fuzzy interior of λ = int (λ) = ∨{σ |σ ≤
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λ, σ is fuzzy open}. A fuzzy point xp in X is a fuzzy set in X defined by [1]

xp(y) =

{
p, p ∈ (0, 1], for y = x, y ∈ X,
0, for y ̸= x, y ∈ X.

x and p are respectively called the support and the value of the fuzzy point. A
fuzzy set λ in X is called fuzzy pre-open if λ ≤ int cl (λ) and λ is called regular
open if λ = int cl(λ).

Let (X,T ) and (Y, S) be any two fuzzy topological spaces. Let f : (X,T ) →
(Y, S) be a function. f is called fuzzy pre-continuous if the inverse image of
each fuzzy open set in Y is fuzzy pre-open in X.

A fuzzy topological space X is product related [3] to a fuzzy topological
space Y if for any fuzzy set v in X and ξ in Y whenever λ′ (= 1 − λ) � v
and µ′ (1 − µ) � ξ imply λ′ × 1 ∨ 1 × µ′ ≥ v × ξ, where λ is a fuzzy open set
in X and µ is a fuzzy open set in Y , there exists a fuzzy open set λ1 and a
fuzzy open set µ1in Y such that λ′

1 ≥ v or µ′
1 ≥ ξ and λ′

1 × 1 ∨ 1 × µ′
1 =

λ′ × 1 ∨ 1 × µ′. If (X,T ) and (Y, S) are any two fuzzy topological spaces, we
define a product fuzzy topology T × S on X × Y to be that fuzzy topology for
which B = {λ × µ/λ ∈ T, µ ∈ S} forms a base.

A fuzzy point xp ∈ λ, where λ is a fuzzy subset in X if and only if p ≤ λ(x).
A fuzzy point xp is quasi-coincident with λ, denoted by xpqλ, if and only if
p > λ′(x) or p + λ(x) > 1 where λ′ denotes the complement of λ defined by
λ′ = 1 − λ. A fuzzy subset λ in a fuzzy topological space X is said to be
q-neighbourhood for a fuzzy point xp if and only if there exist a fuzzy open
subset η such that xpqη ≤ λ. A fuzzy point xp is said to be a fuzzy θ-cluster
point of a fuzzy subset λ if and only if for every open q-neighbourhood η of
xp, cl (η) is quasi-coincident with λ. The set of all fuzzy θ-cluster points of λ
is called the fuzzy θ-closure of λ and is denoted by clθ (λ). The complement of
a fuzzy θ-closed subset is a fuzzy θ-open which is equivalent to the condition:
a fuzzy subset µ is called fuzzy θ-open if and only if intθ (µ) = µ, where the
fuzzy set ∨{xp ∈ X : for some open q-neighborhood η of xp, cl (η) ⊆ µ } is the
fuzzy θ-interior of µ and is denoted by intθ (µ) and fp int (µ) is the largest fuzzy
pre-open set contained in µ.

3. Characterizations of fuzzy faintly pre-continuous functions

The concepts of fuzzy faintly continuous functions and that of fuzzy faintly
α-continuous functions are introduced in [1] and [2] respectively.

Definition 3.1. Let (X,T ) and (Y, S) be any two fuzzy topological spaces. A
function f : (X,T ) → (Y, S) is said to be fuzzy faintly continuous if for each
fuzzy point xp of X and each fuzzy θ-open set µ containing f (xp), there exists
a fuzzy open subset λ containing xp such that f (λ) ≤ µ.

Definition 3.2. Let (X,T ) and (Y, S) be any two fuzzy topological spaces. A
function f : (X,T ) → (Y, S) is said to be fuzzy faintly α-continuous if for each
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fuzzy point xp of X and each fuzzy θ-open set µ containing f (xp), there exists
a fuzzy α-open set λ containing xp such that f (λ) ≤ µ.

Based on the above two concepts we now define

Definition 3.3. Let (X,T ) and (Y, S) be any two fuzzy topological spaces. A
function f : (X,T ) → (Y, S) is called fuzzy faintly pre-continuous if for each
fuzzy point xp of X and each fuzzy θ-open set µ containing f(xp), there exists
a fuzzy pre-open set γ containing xp such that f(γ) ≤ µ.

Definition 3.4. Let (X,T ) and (Y, S) be any two fuzzy topological spaces. A
function f : (X,T ) → (Y, S) is called some what fuzzy faintly pre-continuous
[9] if for every fuzzy θ- open set λ in (Y, S) such that f−1 (λ) ̸= 0, there exists
a fuzzy pre-open set µ in X such that µ ̸= 0 and µ ≤ f−1 (λ).

Proposition 3.5. Let (X,T ) and (Y, S)be any two fuzzy topological spaces.
Let f : (X,T ) → (Y, S) be a function. Then the following are equivalent.

(1) f is fuzzy faintly pre-continuous.
(2) f−1(µ) is a fuzzy pre-open subset in X for each fuzzy θ-open set µ in

Y .
(3) f−1(µ) is a fuzzy pre-closed subset in X for each fuzzy θ-closed set µ

in Y .
(4) fp cl

(
f−1 (γ)

)
≤ f−1 (clθ (γ)) for any fuzzy subset γ in Y .

(5) f−1 (intθ (γ)) ≤ fp int
(
f−1 (γ)

)
for any fuzzy subset γ in Y .

(6) f : (X,T ) → (Y, Sθ) is fuzzy pre-continuous where Sθ is the family of
all fuzzy θ-open sets.

(7) f : (X,Tp) → (Y, S) is fuzzy faintly continuous where Tp is the family
of all fuzzy pre-open sets.

(8) f : (X,Tp) → (Y, Sθ) is fuzzy continuous.

Proof. (1) ⇒ (2). Let µ be any fuzzy θ-open subset in Y and xp be any fuzzy
point in X such that xp ∈ f−1 (µ). Since f is fuzzy faintly pre-continuous,
there exists a fuzzy pre-open subset γ in X with xp ∈ γ such that f (γ) ≤ µ.
Then xp ∈ γ ≤ f−1 (f (γ)) ≤ f−1 (µ), which shows that f−1 (µ) is a fuzzy pre-
neighborhood of each of its points and hence f−1 (µ) is a fuzzy pre-open subset
in X.

(2) ⇒ (3). Let µ be any fuzzy θ-closed subset in Y . Then 1 − µ is fuzzy θ-
open in Y. By assumption (2), f−1 (1 − µ) is fuzzy pre-open and so 1− f−1 (µ)
is fuzzy pre-open. Therefore f−1 (µ) is fuzzy pre-closed. This proves (2) ⇒
(3).

(3) ⇒ (4). Let γ be a fuzzy subset in Y . Then γ ≤ clθ (γ) (by Remark 2.5
in [2]) and hence f−1 (γ) ≤ f−1 (clθ (γ)). Now clθ (γ) is fuzzy θ-closed subset
in Y and hence by (3), f−1 (clθ (γ)) is a fuzzy θ-closed subset in X. Thus
fp cl

(
f−1 (γ)

)
≤ fp cl

(
f−1 (clθ (γ))

)
= f−1 (clθ (γ)). That is fp cl

(
f−1 (γ)

)
≤

f−1 (clθ (γ)).
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(4) ⇒ (5). Taking complement of (4), we get

1 − fp cl
(
f−1 (γ)

)
≥ 1 − f−1 (clθ (γ))

fp int
(
1 − f−1(γ)

)
≥ f−1 (1 − clθ (γ))

f−1 (fp int (1 − γ)) ≥ fp int
(
f−1 (1 − γ)

)
which implies f−1 (intθ (µ)) ≥ fp int

(
f−1 (µ)

)
where µ = 1−γ is a fuzzy subset

in Y .
(5) ⇒ (1). Let µ be a fuzzy θ-open subset in Y . Then intθ (µ) = µ. Now by

(3)
f−1 (intθ (µ)) = f−1 (µ) ≥ fp int

(
f−1 (µ)

)
.

Thus f−1 (µ) = fp int
(
f−1 (µ)

)
[since fp int

(
f−1 (µ)

)
≤ f−1 (µ)]. That is

f−1 (µ) is fuzzy pre-open.
Let xp be any fuzzy point in f−1 (µ) = σ (say). Then xp ∈ σ ∈ f−1 (µ).

That is f (xp) ∈ f (σ) = ff−1 (µ) ≤ µ. Thus for any fuzzy point xp and for
each fuzzy θ-open set µ containing f (xp) there exists a fuzzy pre-open subset
σ containing xp such that f (σ) ≤ µ. Thus f is fuzzy faintly pre-continuous.

(5) ⇒ (6). Let µ be any fuzzy θ-open subset in (Y, S). Then µ is a fuzzy open
set in (Y, Sθ) and by (3), f−1 (µ) is fuzzy pre-open. That is inverse image of a
fuzzy θ-open set is fuzzy pre-open. This shows that f is fuzzy pre-continuous.

The implications (6) ⇒ (7), (7) ⇒ (8) and (8) ⇒ (1) are obvious. ¤

From the definitions it is clear that every fuzzy faintly continuous is fuzzy
faintly pre-continuous; but however the converse is not true. The following
example serves this purpose.

Example 3.6. Let X = Y = I = [0, 1]. Let µ1, µ2, µ3 be fuzzy sets on I defined
as follows:

µ1(x) =

{
0, 0 ≤ x ≤ 1

2 ,

2x − 1, 1
2 ≤ x ≤ 1,

µ2(x) =


1, 0 ≤ x ≤ 1

4 ,

−4x + 2, 1
4 ≤ x ≤ 1

2 ,

0 1
2 ≤ x ≤ 1,

µ3(x) =

{
x, 0 ≤ x ≤ 1

4 ,

1, 1
4 ≤ x ≤ 1.

Clearly T1 = {0, µ2, 1}, T2 = {0, µ1, µ2, µ1 ∨ µ2, 1} are two fuzzy topologies
on I. Let f : (I, T1) → (I, T2) be defined as follows f(x) = x for each x ∈ I.
Then f−1(1) = 1 and f−1(µ3) = µ3. This example is taken from [2] and it is
shown in that µ3 and 1 are the only fuzzy θ- open sets of (I, T2). Also it is
easy to verify that µ3 and 1 are fuzzy pre-open sets in (I, T1). Therefore f
is fuzzy faintly pre-continuous but it is not fuzzy faintly continuous [2], since
f−1(µ3) = µ3 /∈ T1.
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4. Properties of fuzzy faintly pre-continuous functions

In [5], a fuzzy topological space (X,T ) is defined to be fuzzy compact if and
only if every fuzzy open cover of X has a finite subcover. Generalizing this, we
now define:

Definition 4.1. A fuzzy topological space (X,T ) is said to be fuzzy pre-
compact [4] (θ-compact [2]) if every fuzzy pre-open(fuzzy θ-open) cover of X
has a finite subcover.

Proposition 4.2. Let (X,T ) and (Y, S) be any two fuzzy topological spaces
and suppose that f : (X,T ) → (Y, S) is fuzzy faintly pre-continuous surjective
mapping and X is fuzzy pre-compact. Then Y is fuzzy θ-compact.

Proof. Let {λi|i ∈ ∆} be a fuzzy θ-open cover of Y . Since f : (X,T ) → (Y, S)
is fuzzy faintly pre- continuous,

{
f−1 (λi) | i ∈ ∆

}
is a family of fuzzy pre-open

sets in X such that 1X ≤
∨

i∈∆

f−1 (λi). But by fuzzy pre-compactness of X,

there exists a finite subfamily ∆0 of ∆ such that 1X ≤

{ ∨
i∈∆0

f−1 (λi)

}
. Then

this implies that 1Y ≤

{ ∨
i∈∆0

λ′
i

}
. This shows that Y is fuzzy θ-compact. ¤

Definition 4.3 ([6]). Two fuzzy sets λ and µ of a fuzzy topological space
(X,T ) are said to be fuzzy weakly separated if and only if cl(λ)qµ and cl(µ)qλ.

Note 4.4 ([6]). The condition of weak separation of two fuzzy sets λ and µ of
a fuzzy topological space (X,T ) can be restated as follows:

There are fuzzy open sets σ and δ such that λ ≤ σ, µ ≤ δ, λqδ and µqσ.

Definition 4.5 ([6]). A fuzzy set λ in a fuzzy topological space (X,T ) is said
to be fuzzy disconnected if and only if there are two non-zero fuzzy sets δ1 and
δ2 in X such that δ1 and δ2 are weakly separated in X and λ = δ1 ∨ δ2.

A fuzzy set λ in a fuzzy topological space (X,T ) is said to be fuzzy connected
if and only if λ is not fuzzy disconnected. In other words, a fuzzy set λ in a
fuzzy topological space (X,T ) is said to be fuzzy connected if λ can not be
expressed as the union of two fuzzy weakly separated fuzzy sets.

Based on the above definition, we now define weakly θ-separated sets (weakly
pre-separated sets) as follows:

Definition 4.6. Two fuzzy sets λ and µ of a fuzzy topological space (X,T ) are
said to be weakly θ-separated (weakly pre-separated) if there are fuzzy θ-open
sets (fuzzy pre-open sets) σ and δ such that λ ≤ σ, µ ≤ δ, λqδ and µqσ.

Definition 4.7 ([2]). A fuzzy set λ in a fuzzy topological space (X,T ) is said
to be θ-connected if λ can not be expressed as the union of two fuzzy weakly
θ-separated sets.
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Based on this we now define the following:

Definition 4.8. A fuzzy set λ in a a fuzzy topological space (X,T ) is said to
be fuzzy pre-connected if and only if λ can not be expressed as the union of
two fuzzy weakly pre-separated sets.

Definition 4.9. Two fuzzy sets λ1, λ2 in a fuzzy topological space in X is said
to be fuzzy pre-separated [4] if cl(λ1) + λ2 ≤ 1 and λ1 + cl(λ2) ≤ 1.

Definition 4.10. A fuzzy set λ in a fuzzy topological space (X,T ) is said
to be fuzzy pre-connected if λ can not be expressed as the union of two fuzzy
pre-separated sets [4].

Proposition 4.11. Let (X,T ) and (Y, S) be any two fuzzy topological spaces.
If f : (X,T ) → (Y, S) is fuzzy faintly pre-continuous mapping and X is fuzzy
connected, then Y is fuzzy connected.

Proof. Suppose f : (X,T ) → (Y, S) is fuzzy faintly pre-continuous mapping and
X is fuzzy connected. We want to show that Y is fuzzy connected. Suppose that
Y is not fuzzy connected. Then there exists non-empty fuzzy open sets λ1 and
λ2 such that λ1∧λ2 = 0 and λ1∨λ2 = 1Y . Then λ1 and λ2 are fuzzy clopen and
so fuzzy θ-open in Y [8]. Since f is fuzzy faintly pre-continuous, f−1 (λ1) and
f−1 (λ2) are fuzzy pre-open sets in X. Now put γi = cl int cl f−1 (λi) , i = 1, 2.
Then we have 0 ̸= f−1 (λ1) < γ1 and 0 ̸= f−1 (λ2) < γ2 and γ1 ∧ γ2 = 0
and γ1 ∨ γ2 = 1X . This shows that X is not fuzzy connected, which is a
contradiction. This proves Y is fuzzy connected. ¤
Proposition 4.12. Let (X,T ) and (Y, S) be any two fuzzy topological spaces
and suppose that f : (X,T ) → (Y, S) is fuzzy faintly pre-continuous surjec-
tive mapping. If λ is a fuzzy pre-connected set in X, then f (λ) is a fuzzy
θ-connected set in Y.

Proof. Suppose f (λ) is not fuzzy θ-connected in Y. Then there exists fuzzy
θ-separated sets γ and σ in Y such that f (λ) = γ ∨ σ. Since f is fuzzy faintly
pre-continuous, f−1 (γ) and f−1 (σ) are fuzzy pre-open in X and

λ = f−1 [f (λ)] = f−1 [γ ∨ σ] = f−1 (γ) ∨ f−1 (σ) .

Since f−1 (γ) and f−1 (σ) are fuzzy pre-separated in X, λ is not fuzzy pre-
connected in X which is a contradiction to the assumption. This proves f (λ)
is a fuzzy θ-connected set in Y. ¤
Lemma 4.13 ([3]). Let (X,T ) and (Y, S) be any two fuzzy topological spaces
and let g : X → X × Y be the graph mapping [4] of f : (X,T ) → (Y, S). If λ
is a fuzzy set in X and µ is a fuzzy set in Y, then g−1 (λ × µ) = λ ∧ f−1 (µ) .

Proposition 4.14. Let (X,T ) and (Y, S) be any two fuzzy topological spaces.
Let f : (X,T ) → (Y, S) be a mapping. Assume X is product related to Y and
let g : X → X × Y be its graph mapping. If g is fuzzy faintly pre-continuous,
then f is also fuzzy faintly pre-continuous.
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Proof. Suppose that g is a fuzzy faintly pre-continuous mapping and λ is a
fuzzy θ-open set in Y . Then

f−1 (λ) = 1 ∧ f−1(λ)
= g−1 (1 × λ)
≤ int

(
cl g−1 (1 × λ)

)
≤ int

(
cl

(
1 × f−1 (λ)

))
≤ int

(
cl f−1 (λ)

)
which implies f−1 (λ) is fuzzy pre-open in X. Hence f is fuzzy faintly pre-
continuous. ¤
Proposition 4.15. Let (X,T ) and (Y, S) be any two fuzzy topological spaces.
If f : (X,T ) → (Y, S) is fuzzy faintly pre-continuous and Y is fuzzy regular
space [1], then f is fuzzy pre-continuous.

Proof. Let f be fuzzy faintly pre-continuous and λ be a fuzzy open set in
(Y, S). Since (Y, S) is fuzzy regular, every fuzzy open set in (Y, S) is fuzzy
θ-open. Hence f−1 (λ) is fuzzy pre-open in (X,T ). This proves f is fuzzy pre-
continuous. ¤
Definition 4.16. A fuzzy topological space X is called fuzzy θ-T2 [2] if for
every pair of distinct fuzzy points xp and xq there exists fuzzy θ-open sets β
and γ containing xp and xq respectively such that β ∧ γ = 0.

Definition 4.17. A fuzzy topological space X is called fuzzy Hausdorff if for
every pair of distinct fuzzy points xp and xq there exists fuzzy θ-open sets λ
and µ such that xp ∈ λ and xq ∈ µ and λ ∧ µ = 0.

Remark 4.18. In a fuzzy topological space (X,T ), the concepts of fuzzy open
set and that of fuzzy θ-open set need not coincide but however if the fuzzy
topological space (X,T ) is fuzzy regular, the above concepts are the same.
Therefore generally the above two definitions are not the same.

Definition 4.19. Let (X,T ) and (Y, S) be any two fuzzy topological spaces.
A function f : (X,T ) → (Y, S) is called fuzzy faintly precontinuous if for each
fuzzy θ-open set µ containing f (xp), there exists a fuzzy pre open set γ con-
taining xp such that f (γ) ≤ µ.

Proposition 4.20. Let (X,T ) and (Y, S) be any two fuzzy topological spaces.
If f : (X,T ) → (Y, S) is fuzzy faintly precontinuous injective mapping and Y
is fuzzy θ-T2, then X is fuzzy Hausdorff.

Proof. Since f is injective, f (xp) ̸= f (xq) for distinct fuzzy points xp and xq

in X. Since Y is fuzzy θ-T2, there exists fuzzy θ-open sets λ and µ such that
f (xp) ∈ λ, f (xq) ∈ µ and λ ∧ µ = 0. Since f is fuzzy faintly precontinuous,
we have xp ∈ f−1 (λ), xq ∈ f−1 (µ) and f−1 (λ) ≤ int cl f−1 (λ), f−1 (µ) ≤
int cl f−1 (µ). Also int cl f−1 (λ)∧ int cl f−1 (µ) = 0. This shows that X is
fuzzy Hausdorff. ¤
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Definition 4.21. Let (X,T ) and (Y, S) be any two fuzzy topological spaces. A
function f : (X,T ) → (Y, S) is called fuzzy almost pre-continuous if the inverse
image of fuzzy regular open set in Y is fuzzy pre-open in X.

Definition 4.22. A fuzzy topological space (X,T ) is said to be fuzzy extremally
disconnected if the closure of each fuzzy open set in (X,T ) is fuzzy open.

Proposition 4.23. Let (X,T ) and (Y, S) be any two fuzzy topological spaces.
If a function f : (X,T ) → (Y, S) is fuzzy faintly pre-continuous and Y is fuzzy
extremally disconnected space, then f is fuzzy almost pre-continuous.

Proof. Let λ be any fuzzy regular open set. We want to show that f−1 (λ) is
fuzzy pre-open. Now since (Y, S) is fuzzy extremally disconnected, λ is a fuzzy
θ-open set (by Theorem 2.6 of [1]). Also since f is fuzzy faintly pre-continuous
it follows that f−1 (λ) is fuzzy pre-open. Hence the proposition. ¤
Proposition 4.24. Let X1, X2, Y1 and Y2 be fuzzy topological spaces such that
Y1 is product related to Y2 and X1 is product related to X2. Let f1 : X1 → Y1,
f2 : X2 → Y2 be fuzzy faintly pre-continuous functions. Then the product
f1 × f2 : X1 × X2 → Y1 × Y2 is fuzzy faintly pre-continuous.

Proof. Let λ = ∨(λi × λj) where λi’s and λj ’s are of fuzzy θ-open sets of Y1

andY2 respectively be a fuzzy θ-open set of Y1 ×Y2. Then

f−1 (λ) = ∨
(
f−1
1 (λi) × f−1

2 (λj)
)

≤ ∨
(
int cl f−1

1 (λi) × int cl f−1
2 (λj)

)
≤ ∨

(
int cl

(
f−1
1 (λi) × f−1

2 (λj)
))

≤ int cl
(
∨

(
f−1
1 (λi) × f−1

2 (λj)
))

≤ int cl (f1 × f2) (∨(λi × λj))

≤ int cl
(
(f1 × f2)

−1 (λ)
)

.

This proves that f1 × f2 is fuzzy faintly pre-continuous. ¤
The concept of weakly continuous function is introduced in [7]. Based on

this concept we now define the following.

Definition 4.25. Let (X,T ) and (Y, S) be any two fuzzy topological spaces.
A function f : (X,T ) → (Y, S) is said to be weakly fuzzy pre-continuous if for
each fuzzy open set λ in (Y, S) there exists a fuzzy pre-open set µ in (X,T )
such that f (µ) ≤ cl (λ).

Proposition 4.26. Let (X,T ) and (Y, S) be any two fuzzy topological spaces.
If f : (X,T ) → (Y, S) is a weakly fuzzy pre-continuous, then f is some what
fuzzy faintly pre-continuous.

Proof. Let λ be any fuzzy θ-open set in (Y, S). Also since λ is fuzzy θ-open
set in Y, there exists a fuzzy open set σ in Y such that, σ ≤ clσ ≤ λ. Since f
is weakly fuzzy pre-continuous, there exists a fuzzy pre-open set µ in X such
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that f (µ) ≤ cl σ ≤ λ. This means µ ≤ f−1 (λ) and therefore f is some what
fuzzy faintlyy pre-continuous. ¤

Example 4.27. Let X = {0, 1}, T = {0, 1, f} where f : X → I is such that
f (0) = 0, f (1) = 1. Let Y = {a, b, c}, S = {0̄, 1̄, g, h, i} where g, h and i are
defined as follows: g : Y → I is such that g (a) = 1, g (b) = g (c) = 0; h : Y → I
is such that h (a) = 0, h (b) = 1, h (c) = 0 and i : Y → I is such that
i (a) = 1 = i (b), i (c) = 0. Define f : (X,T ) → (Y, S) as follows: f (0) = a;
f (1) = b. The only fuzzy θ-open in Y is 1 and f−1 (1) = 1. This shows that f
is fuzzy faintly pre-continuous.

Now consider the fuzzy open set g in (Y, S). Then cl (g) = 1 − h and there
is no non-zero fuzzy open set µ in X such that f (µ) ≤ cl (g) (For f (1) = 1 �
1 − h). This shows that f is not weakly fuzzy pre-continuous.

Definition 4.28. Let (X,T ) and (Y, S) be any two fuzzy topological spaces.
A function f : (X,T ) → (Y, S) is said to be fuzzy almost pre-continuous if for
each fuzzy regular open set λ in Y, there exists a fuzzy pre-open set µ in X
such that f (µ) ≤ λ.

Definition 4.29. A fuzzy topological space (X,T ) is called fuzzy almost regular
space if Tθ = TR (where TR is the family of all fuzzy regular open sets in X).

Proposition 4.30. Let f : (X,T ) → (Y, S) be fuzzy faintly pre-continuous.
Assume (Y, T ) is fuzzy almost regular space. Then f is fuzzy almost pre-
continuous.

Proof. Suppose f : (X,T ) → (Y, S) is fuzzy faintly pre-continuous. Then by
Proposition 3.5 (f), f : (X,T ) → (Y, Sθ) is fuzzy pre-continuous. Now (Y, S)
is fuzzy almost regular space implies that Sθ = SS and thus f : (X,T ) →
(Y, SS) is fuzzy pre-continuous means f : (X,T ) → (Y, S) is fuzzy almost pre-
continuous. ¤

The following proposition is easy to establish.

Proposition 4.31. If f : (X,S) → (Y, T ) be fuzzy faintly pre-continuous and
A ⊂ X, then f/A : A → Y is fuzzy faintly pre-continuous.

Proposition 4.32. Suppose f : (X,S) → (Y, T ) be weakly fuzzy pre-continuous
and X is product related to Y. Then the graph map g : X → X × Y is some
what fuzzy faintly pre-continuous.

Proof. Let λ be any fuzzy θ-open set in X ×Y . Then there exists a fuzzy open
set µ1 in X and fuzzy open set λ1 in Y such that cl (µ1 × λ1) = cl (µ1)×cl (λ1) ≤
λ.

Since f is weakly fuzzy pre-continuous, there exists a fuzzy pre-open set µ0

in X such that f (µ0) ≤ cl (µ2). Consequently g (µ0) ≤ cl (µ1) × cl (µ2) ≤ λ.
In other words µ0 ≤ g−1 (λ). This proves that g is some what fuzzy faintly
pre-continuous. ¤



338 G. PALANI CHETTY AND G. BALASUBRAMANIAN

References

[1] Anjan Mukherjee, Fuzzy faintly continuous functions, Fuzzy Sets and Systems 59 (1993),
59–63.

[2] Anjan Mukherjee, On fuzzy faintly α-continuous functions, Indian J. pure appl. Math.

34 (2003), no. 11, 1625–1630.
[3] K. K. Azad, On fuzzy semicontinuity, fuzzy almost continuity and fuzzy weakly conti-

nuity, J. Math. Anal. Appl. 82 (1981), 14–32.
[4] G. Balasubramanian, Fuzzy pre- connectedness and pre-disconnectedness in Fuzzy Topo-

logical spaces, Indian J. Math. 41 (1999), 333–346.
[5] C. L. Chang, Fuzzy topological spaces, J. Math. Anal. Appl. 141 (1968), 82–89.
[6] S. Ganguly and S. Saha, On separation axioms and separations of connected sets in

fuzzy topological spaces, Bull. Cal. Math. Soc. 79 (1987), 215–225.

[7] P. E. Long and L. L. Herrington, The Tθ topology and faintly continuous functions,
Kyungpook Math. J. 22 (1982), 7–14.

[8] M. N. Mukherjee and S. P. Sinha, On some near fuzzy continuous functions between
fuzzy topological spaces, Fuzzy Sets and Systems 34 (1990), 245–254.

[9] G. Palanichetty and G. Balasubramanian, Somewhat fuzzy faintly pre-continuous func-
tions, appear in J. Indian Acad. Math. 30 (2008), no. 1.

[10] L. A. Zadeh, Fuzzy sets, Information and Control 8 (1965), 338–353.

G. Palani Chetty
Department of Mathematics, I. R. T. Polytechnic College, Krishnagiri - 635 108,

Tamilnadu, India

G. Balasubramanian

Ramanujan Institute for Advanced Study in Mathematics, University of Madras,
Chepauk, Chennai-600 005,India


