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ABSTRACT. This research is to construct a new topology on fuzzy soft set by using the concept
of quotient topology. Then we study the concept of quotient map to define the fuzzy soft quotient
map and provide some relevant properties of fuzzy soft quotient map. Furthermore, we give
some examples related to fuzzy soft quotient topology and fuzzy soft quotient map to apply
some properties of fuzzy soft quotient map.
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1. I NTRODUCTION

The notion of fuzzy set theory was introduced by Zadeh in 1965 [9] as generalization of
classical set theory to solve the problem of uncertainty. In 1968, Chang [6] initiated the notion
of fuzzy topological space and studied more basic concepts of fuzzy topology. Then in 1974,
Wong [5] introduced the new concept of fuzzy topology called fuzzy quotient topology and
discussed some properties of fuzzy quotient topology.

Molodtsov [7] introduced a new concept called "Soft Set Theory", a mathematical tool for
dealing with uncertainty problems. The soft set theory had many applications in several direc-
tions such as Riemann integration, probability, game theory, and measurement theory. Maji et.
al [13] first initiated the application of soft set theory in decision-making problems. Then Maji
et al. [12] acquainted the notion of fuzzy soft sets, a combination of fuzzy sets and soft sets.

Researchers have developed many exciting applications of fuzzy soft sets. Çağman et al.
[11] defined fuzzy soft sets and some operations of fuzzy soft sets, and they specified fuzzy soft
aggregation operator, which allows the construction of more efficient decision processes. In
2009, Athar et. al [2] introduced a mapping on classes of fuzzy soft sets and defined properties
of fuzzy soft images and inverse images. Later, Abdülkadir et. al [1] studied the concept of
fuzzy soft groups and discussed some of their properties and structural characteristic.

Furthermore, the notion of topological study on fuzzy soft set was introduced by Tanay et.
al [4]. They studied fuzzy soft topological space over a subset of the initial universe set. They
discussed several properties of fuzzy soft topological structures. In 2012, Pazar et. al [3] fa-
miliarized the initial fuzzy soft topology and studied the fuzzy soft continuity of fuzzy soft
mappings, fuzzy soft closure and fuzzy interior operators. Furthermore, Roy and Samanta [15]
defined some definitions of fuzzy soft set in another form. They improved some results of
fuzzy soft topology that obtained in Tanay et. al [4]. Moreover, Mahanta et. al [8] introduced
the concept of neighborhood of a fuzzy soft point, fuzzy soft closure, fuzzy soft interior and
investigated separation axioms and connectedness for fuzzy soft topological spaces.

Referring to the method studied by Wong [5] and Roy and Samanta [15], it is interesting to
construct a new topology on fuzzy soft sets by using the concept of quotient topology. In this
paper, we define fuzzy soft quotient topology by following basic concepts of quotient topology
in Munkres [10]. Furthermore, we study a fuzzy soft quotient map and consider some properties
of fuzzy soft quotient map.

2. PRELIMINARIES

Let U be an initial universe. A fuzzy setF in U is characterized by a membership func-
tion µF , whereµF : U −→ [0, 1], with the value ofµF (u) at u representing the "grade of
membership" ofu in F . A fuzzy setF overU can be represented by

(2.1) F = {(u, µF (u))|u ∈ U}

The collection of all fuzzy sets inU will be denoted byIU . The empty fuzzy set is denoted by
0̄ if and only if its membership function is identically zero orµ0̄(u) = 0 for all u ∈ U . A fuzzy
setA is contained inB, written asA⊆̄B if and only if µA(u) ≤ µB(u), for all u ∈ U . Two
fuzzy setsA andB are called to be equal, writen asA = B if and only if µA(u) = µB(u), for
all u ∈ U . The union of two fuzzy setsA andB is a fuzzy setC, written asC = A∪̄B if and
only if µC(u) = max{µA(u), µB(u)}, for all u ∈ U . The intersection of two fuzzy setsA and
B is a fuzzy setD, written asD = A∩̄B if and only if µD(u) = min{µA(u), µB(u)}, for all
u ∈ U [9].

LetE be the set of all parameters forU andA ⊆ E. A soft set overU is a pair(L,A), where
L is a mapping fromA into all subsets of the setU . In other words, ifP(U) is a power set ofU ,
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thenL(e) ∈ P(U) for everye ∈ A. Thus a soft setF overU can be represented by

(2.2) (L,A) = {(e, L(e))|e ∈ A,L(e) ∈ PU}

where for alle ∈ A, L(e) is a subset ofU . The set of all soft sets overU will be denoted by
S(U)[7].

Definition 2.1. [15] SupposeA ⊆ E. A fuzzy soft setfA over(U,E) is a mapping fromE to
IU , i.efA : E −→ IU , wherefA(e) = 0̄ if e ∈ E\A andfA(e) 6= 0̄ if e ∈ A.

As mentioned in [3], a fuzzy soft setfA can be defined by

(2.3) fA = {(e, fA(e))|e ∈ E, fA(e) ∈ IU}

where for everye ∈ E, it is clear thatfA(e) is a fuzzy set inU . The membership function
of fA(e) is denoted byµefA

. The collections of all fuzzy soft sets over(U,E) is stated by
FS(U,E).

Example 2.1.SupposeU is a set of bags andE is a set of parameters where each parameter is
a sentence involving fuzzy words such as expensive, cheap and modern. In this case, defining a
fuzzy soft set means to point expensive bags, cheap bags and modern bags. The fuzzy soft sets
describe the attractiveness of bags. Suppose the universeU given byU = {u1, u2} andA =
{e1, e2} ⊂ E wheree1 stands for the parameter ’ expensive’ ande2 stands for the parameter
’cheap’. Then the fuzzy soft setfA over(U,E) is defined by

(2.4) fA = {(e1, {u0.3
1 , u0.2

2 }), (e2, {u0.5
1 , u0.4

2 })}

Definition 2.2. [15] A fuzzy soft setfE over(U,E) is claimed to be an absolute fuzzy soft set
and denoted bȳI if and only if for all e ∈ E, µe

Ī
(u) = 1 for all u ∈ U .

Definition 2.3. [15] A fuzzy soft set is claimed to be a null fuzzy soft set and denoted byΦ if
and only if for alle ∈ E, µeΦ(u) = 0 for all u ∈ U .

Definition 2.4. [15] SupposefA be fuzzy soft sets over(U,E). A fuzzy soft setfAl
is a fuzzy

soft subset offA, written byfAl
v fA if for all e ∈ E, µefAl

(u) ≤ µefA
(u) for all u ∈ U .

Definition 2.5. [3] Let fA, gB ∈ FS(U,E). Two fuzzy soft sets are called to be equal, denoted
by fA = gB if fA v gB andgB v fA.

Definition 2.6. [15] The union of two fuzzy soft setsfA andgB is a fuzzy soft set over(U,E)
defined by

(2.5) fA t gB = {(e, fA(e)∪̄gB(e))|e ∈ E}

wherefA(e)∪̄gB(e) is the fuzzy set inU .

Definition 2.7. [15] The intersection of two fuzzy soft setsfA andgB is a fuzzy soft set over
(U,E) defined by

(2.6) fA u gB = {(e, fA(e)∩̄gB(e))|e ∈ E}

wherefA(e)∩̄gB(e) is the fuzzy set inU .

Definition 2.8. [3] SupposeFS(U,E) andFS(V,K) are the collection of all fuzzy soft sets
overU andV respectively. Letϕ : U −→ V andψ : E −→ K be two maps. Then the pair
(ϕ, ψ) is a fuzzy soft map and is denoted by(ϕ, ψ) : FS(U,E) −→ FS(V,K).
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Definition 2.9. [3] Let fA andgB are fuzzy soft sets overU andV , respectively. The image of
fA ∈ FS(U,E) under the fuzzy soft map(ϕ, ψ) denoted(ϕ, ψ)(fA) is a fuzzy soft set overV
and defined by(ϕ, ψ)(fA) = (ϕ, ψ)fA(k)(y) where ifϕ−1(y) 6= ∅, ψ−1(k) 6= ∅, then

(2.7) (ϕ, ψ)fA(k)(y) = supϕ(x)=y(supψ(e)=kfA(e))(x).

Definition 2.10. [3] Let fA andgB are fuzzy soft sets overU andV respectively. The pre-image
of gB under the fuzzy soft map(ϕ, ψ) denoted by(ϕ, ψ)−1(gB) is the fuzzys soft set overU and
defined by

(2.8) (ϕ, ψ)−1gB(e)(x) = gB(ψ(e))(ϕ(x)),∀u ∈ U, e ∈ E.

Definition 2.11. [3] Suppose(ϕ, ψ) be a fuzzy soft map. Ifϕ andψ are injective, then(ϕ, ψ) is
said to be injective. Furthermore, ifϕ andψ are surjective, then(ϕ, ψ) is said to be surjective.

Definition 2.12. [4] Let fA be a fuzzy soft set over(U,E), P(fA) be the set of all fuzzy soft
subsets offA andτ be a subfamily ofP(fA). Thenτ is called a fuzzy soft topology onfA if
the following conditions are satisfied :

i. Φ, fA ∈ τ
ii. If fA, gB ∈ τ , thenfA u gB ∈ τ

iii. If faAa
∈ τ , a ∈ Λ, then

⊔
a∈Λ f

a
Aa
∈ τ .

The pair(fA, τ) is called a fuzzy soft topological space and every members ofτ is an open
fuzzy soft set.

Example 2.2. LetU = {u1, u2} andE = {e1, e2}. SupposefE is a fuzzy soft set over(U,E)
defined by

(2.9) fE = {(e1, {u0.5
1 , u0.8

2 }), (e2, {u0.1
1 , u0.6

2 })}
Let fE1 = {(e1, {u0.5

1 , u0.8
2 }), (e2, {u0

1, u
0
2})} and fE2 = {(e1, {u0

1, u
0
2}), (e2, {u0.1

1 , u0.6
2 })} be

the fuzzy soft subsets offE. Thenτ = {Φ, fE, fE1 , fE2} is a fuzzy soft topology onfE. A pair
(fE, τ) is a fuzzy soft topological space.

Definition 2.13. [3] Let (fE, τ fE
) and(gK , τ gK

) be two fuzzy soft topological space. A fuzzy
soft mapping(ϕ, ψ) : (fE, τ fE

) −→ (gK , τ gK
) is called

(1) Fuzzy soft continuous if(ϕ, ψ)−1(gKk
) ∈ τ fE

, for all gKk
∈ τ gK

(2) Fuzzy soft open if(ϕ, ψ)(fEl
) ∈ τ gK

, for all fEl
∈ τ fE

Theorem 2.1. [3] Let (ϕ, ψ) : (fE, τ 1) −→ (gK , τ 2) and (ϕ
′
, ψ

′
) : (gK , τ 2) −→ (hC , τ 3) be

fuzzy soft continuous map, then(ϕ
′
, ψ

′
)◦ (ϕ, ψ) : (fE, τ 1) −→ (hC , τ 3) is fuzzy soft continuous

map.

Proof. See [3].

3. FUZZY SOFT QUOTIENT TOPOLOGY

Many techniques are used to construct a new fuzzy soft topology based on existing topology
concepts. In this paper, we construct a new topology for fuzzy soft set by using the concept
of quotient topology. We define a fuzzy soft quotient topology, a fuzzy soft quotient map, and
we study how fuzzy soft quotient topology is characterized by fuzzy soft quotient map. We
consider and establish some properties of fuzzy soft quotient map and give some examples
related to fuzzy soft quotient map. This section presents a new topology for a fuzzy soft set, a
fuzzy soft quotient topology. We introduce a fuzzy soft quotient map and its properties using
the concept of quotient topology in Munkres [10].
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Definition 3.1. Suppose(fE, τ fE
) be fuzzy soft topological space overU andgK be a fuzzy soft

set overV . Let (ϕ, ψ) : (fE, τ fE
) −→ (gK , τ gK

) be a surjective map. The fuzzy soft quotient
topology ongK induced by(ϕ, ψ) is defined by declaring a fuzzy soft subsetgKa of gK to be
open if and only if(ϕ, ψ)−1(gKa) is open in(fE, τ fE

).

Example 3.1. LetU = {u1, u2} andV = {v1, v2} be an initial universal,E = {e1, e2} and
K = {k1, k2} be the set of parameters forU andV , respectively. Suppose two fuzzy soft sets
fE andgK overU andV , respectively, are defined by

fE = {(e1, {(u0.6
1 ), (u0.8

2 )}), (e2, {u0.7
1 , u0.5

2 })}(3.1)

gK = {(k1, {(v0.5
1 ), (v0.7

2 )}), (k2, {v0.8
1 , v0.6

2 })}(3.2)

and τ fE
= {Φ, fE, {(e1, {(u0

1), (u
0.4
2 )}), (e2, {u0

1, u
0
2})} be fuzzy soft topology onfE. Show

there exist fuzzy soft quotient topologi ongK .

We want to show that there exists one fuzzy soft topology ongK , which is called fuzzy soft
quotient topology by following Definition 3.1. Supposeϕ : U −→ V andψ : E −→ K,
respectively, are defined by

(3.3) ϕ(u1) = v2, ϕ(u2) = v1, ψ(e1) = k2, ψ(e2) = k1.

Then defined a fuzzy soft map(ϕ, ψ) : (fE, τ fE
) −→ gK as (ϕ, ψ)(fEea

) = gKka
, where

fEea
∈ fE andgKka

∈ gK . It is clear that(ϕ, ψ) : (fE, τ fE
) −→ gK is fuzzy soft surjective map.

Furthermore, we choose fuzzy soft subset ongK . If Φ v gK , then(ϕ, ψ)−1(Φ) = Φ ∈ τ fE
. So,

(ϕ, ψ)−1(Φ) is open fuzzy soft set in(fE, τ fE
).

If gK1 = {(k1, {(v0
1), (v

0
2)}), (k2, {v0.4

1 , v0
2})} v gK , then we want to show that(ϕ, ψ)−1(gK1)

is open fuzzy soft set in(fE, τ fE
). For eache ∈ E andu ∈ U , then

(ϕ, ψ)−1(gK1)(e1)(u1) = gK1(ψ(e1))(ϕ(u1))

= gK(k2)(v2)

= 0;

(ϕ, ψ)−1(gK1)(e1)(u2) = gK(ψ(e1))(ϕ(u2))

= gK1(k2)(v1)

= 0.4;

(ϕ, ψ)−1(gK1)(e2)(u1) = gK1(ψ(e2))(ϕ(u1))

= gK1(k1)(v2)

= 0;

(ϕ, ψ)−1(gK1)(e2)(u2) = gK1(ψ(e2))(ϕ(u2))

= gK1(k1)(v1)

= 0.
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We have(ϕ, ψ)−1(gK1) = {(e1, {(u0
1), (u

0.4
2 )}), (e2, {u0

1, u
0
2})} ∈ τ fE

. Therefore,(ϕ, ψ)−1(gK1)
is open fuzzy soft set in(fE, τ fE

). The same way holds forgK , for eache ∈ E andu ∈ U , then

(ϕ, ψ)−1(gK)(e1)(u1) = gK(ψ(e1))(ϕ(u1))

= gK(k2)(v2)

= 0.6;

(ϕ, ψ)−1(gK)(e1)(u2) = gK(ψ(e1))(ϕ(u2))

= gK(k2)(v1)

= 0.8;

(ϕ, ψ)−1(gK)(e2)(u1) = gK(ψ(e2))(ϕ(u1))

= gK(k1)(v2)

= 0.2;

(ϕ, ψ)−1(gK)(e2)(u2) = gK(ψ(e2))(ϕ(u2))

= gK(k1)(v1)

= 0.5.

We have(ϕ, ψ)−1(gK) = fE ∈ τ fE
. So,(ϕ, ψ)−1(gK) is open fuzzy soft set in(fE, τ fE

). So
that,τ gK

= {Φ, gK , {(k1, {(v0
1), (v

0
2)}), (k2, {v0.4

1 , v0
2})}} is a fuzzy soft topology ongK , which

is called a fuzzy soft quotient topology.

Definition 3.2. Suppose(fE, τ fE
) and(gK , τ gK

) are fuzzy soft topological space over U and
V, respectively. Let(ϕ, ψ) : (fE, τ fE

) −→ (gK , τ gK
) be a surjective map. The map(ϕ, ψ) is

called to be a fuzzy soft quotient map provided a fuzzy soft subsetgKa of gK open in(gK , τ gK
)

if and only if (ϕ, ψ)−1(gKa) is open in(fE, τ fE
).

Example 3.2. LetU = {u1, u2} andV = {v1, v2} be an initial universal,E = {e1, e2} and
K = {k1, k2} be the set of parameters forU andV , respectively. Suppose two fuzzy soft sets
fE andgK overU andV , respectively, are defined by

fE = {(e1, {(u0.6
1 ), (u0.3

2 )}), (e2, {u0.1
1 , u0.5

2 })},(3.4)

gK = {(k1, {(v0.1
1 ), (v0.5

2 )}), (k2, {v0.6
1 , v0.3

2 })}.(3.5)

Let τ fE
= {Φ, fE} and τ gK

= {Φ, gK} be fuzzy soft topology onfE and gK , respectively.
Suppose(ϕ, ψ) : (fE, τ fE

) −→ (gK , τ gK
) be a surjective map, then(ϕ, ψ) is a fuzzy soft

quotient map.

Let us check that(ϕ, ψ) is a fuzzy soft quotient map by following the Definition 3.2. Suppose
ϕ : U −→ V andψ : E −→ K, respectively, are defined by

(3.6) ϕ(u1) = v1, ϕ(u2) = v2, ψ(e1) = k2, ψ(e2) = k1.

Defined(ϕ, ψ) : (fE, τ fE
) −→ (gK , τ gK

) as (ϕ, ψ)(fEea
) = gKka

, wherefEea
∈ fE and

gKka
∈ gK . Obviously, a map(ϕ, ψ) : (fE, τ fE

) −→ (gK , τ gK
) is surjective map. Furthermore,

if Φ v gK , then(ϕ, ψ)−1(Φ) = Φ ∈ τ fE
. So,(ϕ, ψ)−1(Φ) is open fuzzy soft set in(fE, τ fE

).
Later then ifgK be open fuzzy set in(gK , τ gK

), then we can show that(ϕ, ψ)−1(gK) is open
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fuzzy soft set in(fE, τ fE
). Moreover, for eache ∈ E andu ∈ U , then

(ϕ, ψ)−1(gK)(e1(u1) = gK(ψ(e1))(ϕ(u1))

= gK(k2)(v1)

= 0.6;

(ϕ, ψ)−1(gK)(e1(u2) = gK(ψ(e1))(ϕ(u2))

= gK(k2)(v2)

= 0.3;

(ϕ, ψ)−1(gK)(e2(u1) = gK(ψ(e2))(ϕ(u1))

= gK(k1)(v1)

= 0.1;

(ϕ, ψ)−1(gK)(e2(u2) = gK(ψ(e2))(ϕ(u2))

= gK(k1)(v2)

= 0.5.

We have(ϕ, ψ)−1(gK) = fE ∈ τ fE
. So that,(ϕ, ψ)−1(gK) is open fuzzy soft set in(fE, τ fE

).
Thus,(ϕ, ψ) : (fE, τ fE

) −→ (gK , τ gK
) is a fuzzy soft quotient map.

Theorem 3.1.Every fuzzy soft quotient map is continuous

Proof. Based on Definition 3.2, we know that(ϕ, ψ) is a surjective map and ifgKa is open in
(gK , τ gK

), then(ϕ, ψ)−1(gKa) is open in(fE, τ fE
). So, following Definition 2.13, this shows

that the fuzzy soft quotient map is continuous.

Theorem 3.2.Let (ϕ, ψ) : (fE, τ fE
) −→ (gK , τ gK

) be a fuzzy soft quotient map and(hC , τhC
)

is fuzzy soft topological space. A fuzzy soft map(ζ, η) : (gK , τ gK
) −→ (hC , τhC

) is called fuzzy
soft continuous if and only if(ζ, η) ◦ (ϕ, ψ) : (fE, τ fE

) −→ (hC , τhC
) is continuous.

Proof. If (ζ, η) : (gK , τ gK
) −→ (hC , τhC

) is fuzzy soft continuous map, then clearly that
(ζ, η) ◦ (ϕ, ψ) : (fE, τ fE

) −→ (hC , τhC
) is fuzzy soft continuous map. Coversely, suppose

(ζ, η) ◦ (ϕ, ψ) : (fE, τ fE
) −→ (hC , τhC

) is fuzzy soft continuous map. Given an open fuzzy
soft subsethC1 of hC . Then((ζ, η) ◦ (ϕ, ψ))−1(hC1) = (ϕ, ψ)−1((ζ, η)−1((hC1)). Because
(ϕ, ψ) is a fuzzy soft quotient map, it follows that(ζ, η)−1(hC1) is open in(gK , τ gK

). Hence
(ζ, η) : (gK , τ gK

) −→ (hC , τhC
) is a fuzzy soft continuous map.

Example 3.3.LetU = {u1, u2}, V = {v1, v2} andW = {w1, w2} be an initial universe and let
E = {e1, e2}, K = {k1, k2} andL = {l1, l2} be the set of parameter forU, V,W respectively.
Suppose fuzzy soft setsfE, gB andhL overU, V,W , respectively, are defined by

fE = {(e1, {u1
1, u

0.2
2 }), (e2, {u0.5

1 , u0.3
2 })}(3.7)

gK = {(k1, {v0.2
1 , v1

2}), (k2, {v0.3
1 , v0.5

2 })}(3.8)

hL = {(l1, {w0.3
1 , w0.5

2 }), (l2, {w0.2
1 , w1

2})}(3.9)

Let τ fE
, τ gK

, and τhL
be topology for fuzzy fuzzy soft setsfE, gK , andhL respectively and

defined by

τ fE
= {Φ, fE, {(e1, {u0.9

1 , u0.2
2 }), (e2, {u0.4

1 , u0
2})}}(3.10)

τ gK
= {Φ, gB, {(k1, {v0.2

1 , v0.9
2 }), (k2, {v0

1, v
0.4
2 })}}(3.11)

τhL = {Φ, hL, {(l1, {w0
1, w

0.4
2 }), (l2, {w0.2

1 , w0.9
2 })}}(3.12)

AJMAA, Vol. 19 (2022), No. 2, Art. 1, 10 pp. AJMAA

https://ajmaa.org


8 HARIPAMYU . ET AL .

Suppose(ϕ, ψ) : (fE, τ fE
) −→ (gK , τ gK

) is fuzzy soft quotient map. A fuzzy soft map
(ζ, η) : (gK , τ gK

) −→ (hL, τhL
) is called fuzzy soft continuous if and only if(ζ, η) ◦ (ϕ, ψ) :

(fE, τ fE
) −→ (hL, τhL

) is continuous.

Let us check that(ζ, η) : (gK , τ gK
) −→ (hL, τhL

) is fuzzy soft continuous if and only if
(ζ, η) ◦ (ϕ, ψ) : (fE, τ fE

) −→ (hL, τhL
) is continuous. Suppose(ϕ, ψ) be fuzzy soft quotient

map. Thenϕ : U −→ V andψ : E −→ K ,respectively, are defined by

(3.13) ϕ(u1) = v2, ϕ(u2) = v1, ψ(e1) = k1, ψ(e2) = k2.

Then, define a map(ζ, η) : (gK , τ gK
) −→ (hL, τhL

) by (ζ, η)(gKa) = hLa whereζ : V −→ W
andη : K −→ L, respectively, are defined by

(3.14) ζ(v1) = w1, ζ(v2) = w2, η(k1) = l2, η(k2) = l1.

Furthermore, ifΦ be open fuzzy soft set inτhL
, then we can show that((ζ, η) ◦ (ϕ, ψ))−1(Φ) is

open fuzzy soft set in(fE, τ fE
). Then

(3.15) ((ζ, η) ◦ (ϕ, ψ))−1(Φ) = (ϕ, ψ))−1((ζ, η)−1(Φ)) = (ϕ, ψ))−1(Φ)

We have(ϕ, ψ))−1(Φ) = Φ ∈ τ fE
. So,((ζ, η) ◦ (ϕ, ψ))−1(Φ) = Φ is open fuzzy soft set in

(fE, τ fE
). The same way holds for

(3.16) hL1 = {(l1, {w0
1, w

0.4
2 }), (l2, {w0.2

1 , w0.9
2 })}.

We want to show that((ζ, η) ◦ (ϕ, ψ))−1(hL1) = (ϕ, ψ))−1((ζ, η)−1(hL1)) ∈ τ fE
. First, we

show that(ζ, η)−1(hL1) is open fuzzy soft set inτ gK
. For eachk ∈ K andv ∈ V , then

(ζ, η)−1(hL1)(k1)(v1) = hL1(η(k1))(ζ(v1))

= hL1(l2)(w1)

= 0.2;

(ζ, η)−1(hL1)(k1)(v2) = hL1(η(k1))(ζ(v2))

= hL1(l2)(w2)

= 0.9;

(ζ, η)−1(hL1)(k2)(v1) = hL1(η(k2))(ζ(v1))

= hL1(l1)(w1)

= 0;

(ζ, η)−1(hL1)(k2)(v2) = hL1(η(k2))(ζ(v2))

= hL1(l1)(w2)

= 0.4.
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We have(ζ, η)−1(hL1) = gK1 = {(k1, {v0.2
1 , v0.9

2 }), (k2, {v0
1, v

0.4
2 })} is open fuzzy soft subset in

τ gK
. Then we show(ϕ, ψ)−1(gK1) is open fuzzy soft subset inτ fE

. Fore ∈ E andu ∈ U , then

(ϕ, ψ)−1(gK1)(e1)(u1) = gK1(ψ(e1))(ϕ(u1))

= gK1(k1)(v2)

= 0.9

(ϕ, ψ)−1(gK1)(e1)(u2) = gK1(ψ(e1))(ϕ(u2))

= gK1(k1)(v1)

= 0.2

(ϕ, ψ)−1(gK1)(e2)(u1) = gK1(ψ(e2))(ϕ(u1))

= gK1(k2)(v2)

= 0.4

(ϕ, ψ)−1(gK1)(e2)(u2) = gK1(ψ(e2))(ϕ(u2))

= gK1(k2)(v1)

= 0

We have(ϕ, ψ)−1(gK1) = {(e1, {u0.9
1 , u0.2

2 }), (e2, {u0.4
1 , u0

2})} ∈ τ fE
. Furthermore, ifhL ∈ τhL

,
then we can show that((ζ, η) ◦ (ϕ, ψ))−1(hL). Note that,

((ζ, η) ◦ (ϕ, ψ))−1(hL) = (ϕ, ψ)−1((ζ, η)−1(hL))

= (ϕ, ψ)−1(gK)

= fE

Thus,(ζ, η) ◦ (ϕ, ψ) : (fE, τ fE
) −→ (hL, τhL

) is continuous.
Conversely, supposeΦ be an open fuzzy soft subset inτhL

, then

(3.17) (ζ, η) ◦ (ϕ, ψ)(Φ) = (ϕ, ψ)−1((ζ, η)−1(Φ))

In fact,(ϕ, ψ) is fuzzy soft quotient map. It follows that(ζ, η)−1(Φ) is open fuzzy soft subset in
τ gK

. In a similar way tohL andhL1, then we have(ζ, η)−1(hL) and(ζ, η)−1(hL1) respectively
is also open fuzzy soft subset inτ gK

. Therefore,(ζ, η) : (gK , τ gK
) −→ (hL, τhL

) is fuzzy soft
continuous map.

Theorem 3.3.Let(ϕ, ψ) : (fE, τ fE
) −→ (gK , τ gK

) be fuzzy soft quotient map. A fuzzy soft map
(ζ, η) : (gK , τ gK

) −→ (hC , τhC
) is called fuzzy soft quotient map if and only if(ζ, η) ◦ (ϕ, ψ) :

(fE, τ fE
) −→ (hC , τhC

) is fuzzy soft quotient map.

Proof. If (ζ, η) : (gK , τ gK
) −→ (hC , τhC

) is a fuzzy soft quotient map, then(ζ, η) ◦ (ϕ, ψ) is
the composite of two fuzzy soft quotient maps. Thus,(ζ, η) ◦ (ϕ, ψ) is a fuzzy soft quotient
map. Conversely, suppose :(ζ, η) ◦ (ϕ, ψ) : (fE, τ fE

) −→ (hC , τhC
) is fuzzy soft quotient

map. Since(ζ, η) ◦ (ϕ, ψ) is surjective, so(ϕ, ψ) is also surjective. Furthermore, lethC1 be
fuzzy soft subset ofhC . We show thathC1 is a fuzzy soft open inhC if (ζ, η)−1(hC1) is open
in (gK , τ g[K]). Since(ϕ, ψ) is continuous, then(ϕ, ψ)−1((ζ, η)−1(hC1)) is open fuzzy soft set.
Thus((ζ, η)◦ (ϕ, ψ))−1(hC1) is open in(fE, τ fE

). Since(ζ, η)◦ (ϕ, ψ) is fuzzy soft continuous
map, then((ζ, η)−1(hC1)) is open in(gK , τ gK

). ThenhC1 is open fuzzy soft subset inhC .

4. CONCLUSION

This paper initiates the construction of a fuzzy soft quotient topology. The fuzzy soft quotient
topology and fuzzy soft quotient map are introduced. Moreover, we have established several
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properties of a fuzzy soft quotient map with the help of some examples. We hope these results
discucssed in this paper will help the researcher enhance further study on fuzzy soft topology.
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