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1. Introduction and Preliminaries

Fuzzy set theory was first introduced by L.A.Zadeh[7] in 1965 which is a generalization of classical or crisp sets. R.Lowen[4]

proposed the definition of fuzzy topology. The concept of soft sets was first initiated by Molodtsov [5] in 1999 to deal with

problems of incomplete information. The notion of soft topological space, soft interior, soft closure, soft ideal, soft local

function, * - soft topology and compatible soft ideal was investigated in [3]. Some structures of soft topology was found

in [2]. Some structural properties of fuzzy soft topological spaces was discussed in [6]. In this paper we define fuzzy soft

topological space in Lowen’s sense, fuzzy soft ideal and fuzzy soft local function etc. we investigate some theorems related

with those concepts. Finally we obtain some new fuzzy soft topologies from old one through fuzzy soft ideals. The following

definitions and theorems are in[1], which are needed for our study. Throughout this paper, X be an initial universe and E

be the set of all parameters for X, IX is the set of all fuzzy sets on X (where, I = [0, 1] and for λ ∈[0,1], λ̄(x) = λ, for all

x ∈ X).

Definition 1.1. Let A ⊆ E. fA is called a fuzzy soft set on X, where f is a mapping from E into IX . i.e., fe , f(e) , fA(e)

is a fuzzy set on X for each e ∈ A and fe = 0̄ if e /∈ A, where 0̄ is zero function on X. fe, for each e ∈ E, is called an element

of the fuzzy soft set fA. FS(X,E) denotes the collection of all fuzzy soft sets on X and is called a fuzzy soft universe. If

fD ∈ FS(X,E) then we understand that D ⊆ E.

In this paper to each parameter e ∈ E, fe is equivalent to fe(x) for all x ∈ X.

Definition 1.2. For two fuzzy soft sets fA and gB on X, we say that fA is a fuzzy soft subset of gB and write fA v gB if

fe ≤ ge, for each e ∈ E.
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Definition 1.3. Two fuzzy soft sets fA and gB on X are called equal if fA w gB and gB w fA.

Definition 1.4. Union of two fuzzy soft sets fA and gB on X is the fuzzy soft set hC = fA t gB, where C = A ∪ B and

he = fe
∨
ge, for each e ∈ E. That is, he = fe

∨
0̄ = fe for each e ∈ A − B, he = 0̄

∨
ge = ge for each e ∈ B − A and

he = fe
∨
ge, for each e ∈ A ∪B.

Definition 1.5. Intersection of two fuzzy soft sets fA and gB on X is the fuzzy soft set hC = fA u gB, where C = A ∩ B

and he = fe
∧
ge, for each e ∈ E.

Definition 1.6. The complement of a fuzzy soft set fA is denoted by fcA, where fc : E → IX is a mapping given by

fce = 1̄− fe, for each e ∈ E. Clearly (fcA)c = fA.

Definition 1.7. A fuzzy soft set fE on X is called a null fuzzy soft set and denoted by ∅, if fe = 0̄, for each e ∈ E.

Definition 1.8. A fuzzy soft set fE on X is called an absolute fuzzy soft set and denoted by Ẽ, if fe = 1̄, for each e ∈ E.

Clearly (Ẽ)c = ∅ and ∅c = Ẽ.

Definition 1.9. A fuzzy soft set fE on X is called a λ-absolute fuzzy soft set and denoted by Ẽλ, if fe = λ̄, for each e ∈ E.

Clearly, (Ẽλ)c = Ẽ1−λ.

In this paper we write Ẽλ as λ̃E .

Theorem 1.10. Let 4 be an index set and fA, gB, hC , (fA)i , (fi)Ai , (gB)i , (gi)Bi ∈ FS(X,E), ∀ i ∈ 4, then we have

the following properties:

(1). fA u fA = fA, fA t fA = fA.

(2). fA u gB = gB u fA, fA t gB = gB t fA.

(3). fA t (gB t hC) = (fA t gB) t hC .

(4). fA = fA u (fA t gB), fA = fA t (fA u gB).

(5). fA u ( t
i∈4

(gB)i) = ( t
i∈4

(fA u (gB)i)).

(6). fA t ( u
i∈4

(gB)i) = ( u
i∈4

(fA t (gB)i)).

(7). ∅ v fA v Ẽ.

(8). (fcA)c = fA.

(9). ( u
i∈4

(fA)i)
c = t

i∈4
(fA)i)

c.

(10). ( t
i∈4

(fA)i)
c = u

i∈4
(fA)i)

c.

(11). If fA v gB, then gcB v fcA.

2. Fuzzy Soft Topological Spaces

Definition 2.1. The support of a fuzzy soft set fD where D ⊆ E on X is defined as S(fD) = {e ∈ E/fe > 0̄}. A fuzzy soft

set fB where B ⊆ E is said to be finite fuzzy soft set of X iff S(fB) is a finite parameter set. A fuzzy soft set fB is said to

be countable fuzzy soft set of X iff S(fB) is a countable parameter set.
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Definition 2.2. Let A,B ⊆ E. A non empty family I ⊆ FS(X,E) of fuzzy soft sets is called fuzzy soft ideal on X if

(1). fA ∈ I , gB v fA implies that gB ∈ I .

(2). fA ∈ I , gB ∈ I implies that fA t gB ∈ I . (As I is not empty, ∅ ∈ I ).

Example 2.3.

(1). If - is the fuzzy soft ideal of fuzzy soft sets of X with finite support.

(2). Ic - is the fuzzy soft ideal of fuzzy soft sets of X with countable support.

(3). Let A,B ⊆ E and fA be a fixed fuzzy soft set in X. Then I (fA) = {gB ∈ FS(X,E)/gB v fA} is a fuzzy soft ideal.

Definition 2.4. Let fA and gB are two fuzzy soft sets of X with A,B ⊆ E. Then fA ”intersection” gB is redefined as

follows: fAũgB = max(0̄, fe + ge − 1̄) for each e ∈ E.

Remark 2.5.

(1). fAũgB = ∅ iff ge ≤ 1̄− fe for each e ∈ E. That is gB v fcA.

(2). fAũgB v fA u gB.

Now we prove a lemma which will be useful in the following sequel.

Lemma 2.6. If A,B, and C are the subsets of the parameter set E, then fCũ(fA t fB) = (fCũfA) t (fCũfB).

Proof. For all e ∈ E,

fCũ(fA t fB)(e) = max{0̄, fC(e) + (fA t fB)(e)− 1̄}

= max{0̄, fC(e) + fA(e)− 1̄, fC(e) + fB(e)− 1̄}

= max{max{0̄, fC(e) + fA(e)− 1̄},max{0̄, fC(e) + fB(e)− 1̄}}

= max{(fCũfA)(e), (fCũfB)(e)}

= ((fCũfA) t (fCũfB))(e).

Definition 2.7. Let C, D and P ⊆ E. A family τ ⊆ FS(X,E) is called a fuzzy soft topology for X, if it satisfies the

following axioms.

(1). For all λ ∈ [0, 1], λ̃E ∈ τ .

(2). fC , gD ∈ τ implies that fC u gD ∈ τ .

(3). If {fiP }i∈4 is an indexed subfamily of τ , then t
i∈4

fiP ∈ τ .

The pair (X, τ) is called a fuzzy soft topological space. The members of τ are called fuzzy soft open sets.
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2.1. Examples for fuzzy soft topological spaces

(1). τ = {λ - absolute fuzzy soft sets/ 0 ≤ λ ≤ 1} is a fuzzy soft topology and is called indiscrete fuzzy soft topology on X.

(2). If τ equals FS(X,E) then τ is called discrete fuzzy soft topology on X.

(3). Let B ⊆ E. Consider the collection τ = {fcB ∈ FS(X,E)/fB = Ẽ (or) to each λ̄ such that fe0 < λ̄ < 1̄ for some e0 ∈ E,

the set {e ∈ E/fe > λ̄} is a finite set}. Then τ is a fuzzy soft topology on X. We call it as cofinite fuzzy soft topology

on X. It is enough to show that τ ′ = {gA ∈ FS(X,E)/gA = fcB and fB ∈ τ where A,B ⊆ E} satisfies.

(a). λ̃E ∈ τ ′, for all λ ∈ [0, 1].

(b). giA ∈ τ ′, for all i ∈ 4 ⇒ ugiA ∈ τ ′.

(c). g1A , g2A ∈ τ ′ ⇒ g1A t g2A ∈ τ ′.

Obviously λ̃E ∈ τ ′ for all λ ∈ [0, 1]. Consider a collection {giA}i∈4 such that each giA ∈ τ ′. We may Assume that

atleast one of giA 6= Ẽ. Let λ̄ be such that (
∧
gie0 ) < λ̄ < 1̄ for some e0 in E. Then gke0 < λ̄ for some k ∈ 4. That is

{e ∈ E/gke > λ̄} is a finite set. That is {e ∈ E/(
∧
gie) > λ̄} is a finite set. Hence ugiA ∈ τ ′. If g1A t g2A = Ẽ then

g1A t g2A ∈ τ ′. If (g1
∨
g2)e0 < λ̄ < 1̄ for some e0 ∈ E, then B1 = {e ∈ E/g1e > λ̄} and B2 = {e ∈ E/g2e > λ̄} are

finite sets. Therefore {e ∈ E/(g1
∨
g2)e > λ̄} = {e ∈ E/g1e > λ̄}∪{e ∈ E/g2e > λ̄} is a finite set. Hence g1A t g2A ∈ τ ′

for all g1A , g2A ∈ τ ′. Thus τ is a fuzzy soft topology on X.

(4). Let A ⊆ E with |A| > 1. Then τ = {gA ∈ FS(X,E)/fe = 0̄ for each e ∈ A (or) fe 6= 0̄ for all e ∈ A} is a fuzzy soft

topology on X. If λ̃E = ∅, then λ̃e = 0̄ for all e ∈ A. This implies that ∅ ∈ τ . For each λ ∈ (0, 1], λ̃e = λ̄ 6= 0̄ for all

e ∈ A. Therefore λ̃E ∈ τ . Let {gjA}j∈4 be a collection of elements of τ . If
∨
j∈4

gje0 6= 0̄ for some e0 ∈ A, then gkeo 6= 0̄

for atleast one k (say) ∈ 4. That is gkeo 6= 0̄ for all e ∈ A. Then
∨
gke0 6= 0̄ for all e ∈ A. Therefore t

j∈4
gjA ∈ τ .

Let fC , gD ∈ τ where C,D ⊆ E, then ge = 0̄ for all e ∈ E (or) fe 6= 0̄ for all e ∈ E. Similarly we have ge = 0̄ for all

e ∈ E (or) ge 6= 0̄ for all e ∈ E. If either fe = 0̄ (or) ge = 0̄ for all e ∈ E then (f
∧
g)e = 0̄ ∀ e ∈ E. If fe 6= 0̄ (or)

ge 6= 0̄ ∀ e ∈ E then (f
∧
g)e 6= 0̄ ∀ e ∈ E. Therefore fC , gD ∈ τ ⇒ fe

∧
ge ∈ τ . Hence τ is a fuzzy soft topology on

X.

(5). Let us take the parameter set E by the set of all natural numbers, for all m ∈ E, consider the subset Bm = {2m−1, 2m}

of E. Obviously by (4) to each m ∈ E, τm = {fC ∈ FS(X,E)/fe = 0̄ ∀ e ∈ Bm (or) fe 6= 0̄ ∀ e ∈ Bm where C ⊆ E}

is a fuzzy soft topology on X. Hence
∞⋂
m=1

τm is a fuzzy soft topology on X. Therefore τ = {fC ∈ FS(X,E)/ for all

m ∈ E, f2m = 0̄ if and only if f2m−1 = 0̄}.

Definition 2.8. The closure of a fuzzy soft set fE can be defined as usual way: f̄A = u{fB/fA v fB and fcB ∈ τ} where

A,B ⊆ E.

We now give a modified definition for f̄A.

Definition 2.9. Let (X, τ) be a fuzzy soft topological space. the closure of a fuzzy soft set fA, denoted as cl(fA), is a fuzzy

soft set defined by cl(fA) = t{λ̃E/fB ∈ τ, fB A λ̃cA ⇒ fAũfB 6= ∅}.

Now we try to prove the equality of f̄A and cl(fA).

Theorem 2.10. Let (X, τ) be a fuzzy soft topological space and fA be a fuzzy soft set on X where A ⊆ E. Then f̄A = cl(fA).
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Proof. Let B ⊆ E. Take fB = f̄cA. Then fB ∈ τ and to each e ∈ E, fB = f̄cA A λ̃cE for all λ̃E A f̄A. Since fA v f̄A and

f̄AũfB = ∅, we get that fAũfB = ∅. That is cl(fA) @ λ̃E for all λ̃E A f̄A. Therefore

cl(fA) v f̄A (1)

Next we prove that f̄A v cl(fA). Let µ̄ = cl(fA)e for all e ∈ E. Let λ̃E A µ̃E . There exists fB ∈ τ such that fB A λ̃cE and

fAũfB = ∅. Take fK = fcB where K ⊆ E. Now fA v fK . Since fA v fK and fcK = fB ∈ τ , we have that f̄A v fK . That is

f̄A v fcB @ λ̃E . This implies that f̄A @ λ̃E for all λ̃E A cl(fA). Therefore

f̄A v cl(fA) (2)

From (1) and (2) we obtain that f̄A = cl(fA).

3. Fuzzy Soft Local Function

Definition 3.1. Let (Y, τ) be a fuzzy soft topological space with a fuzzy soft ideal J on Y. Let fA be a fuzzy soft set on Y

where A ⊆ E. The fuzzy soft local function f∗A = t{λ̃E/fB ∈ τ where B ⊆ E, fB A λ̃cE ⇒ fAũfB /∈J }.

Example 3.2. We consider the fuzzy soft topology τ given in the Example 2.8.5. and fuzzy soft ideal If of fuzzy soft sets

with finite support. Then we show that for any fuzzy soft set fA, f∗A(If ) = ∅. Let e ∈ E. If f∗e (If ) 6= 0̄, then f∗e (If ) = µ̄

for atleast one 0̄ < µ̄ ≤ 1̄. By Definition of f∗A, whenever fB ∈ τ with fB A µ̃cE where e ∈ B ⊆ E, then fAũfB /∈ If . That

is S(fAũfB) is not a finite subset of E. But this is not possible, because e1 ∈ Bm for exactly one m ∈ E. Let e2 be the other

element of Bm. Consider a fuzzy soft set gK where k ⊆ E such that ge2 = ge1 = 1̄ and ge = 0̄ for all e 6= e1, e2. Obviously

gK ∈ τ and S(fAũgK) is a finite subset of E. Hence f∗A(If ) = ∅.

Example 3.3. Let (Y, τ) be a fuzzy soft topological space with indiscrete fuzzy soft topology given in the Example 2.8.1.

Then for all λ ∈ (0, 1], λ̃∗E = λ̃E

λ̃∗E = t{α̃E/β̃E ∈ τ with β̃E A α̃cE ⇒ α̃Eũβ̃E /∈ I }

= t{α̃E/β̃E A α̃cE ⇒ β̃E A λ̃cE}

= t{α̃E/α̃E v λ̃E}

= λ̃E

So λ̃∗E = λ̃E.

Remark 3.4.

(1). If I = {∅}, then fA v f∗A. Let f∗A = µ̃E. If fB ∈ τ and fB A µ̃cE then fBũµ̃E 6= ∅. Hence fBũfE 6= ∅. So fBũfE /∈ I

as I = {∅}. Therefore f∗A w µ̃E and fA v f∗A.

(2). If fA ∈ I , then f∗A = ∅ as ∀ fB ∈ τ , fAũfB v fA ∈ I . Therefore there is no fB ∈ τ such that fAũfB /∈ I . Thus

f∗A = ∅.

(3). Let Λ̃e = {λ̄/fB ∈ τ, fe > 1̄ − λ̄ where e ∈ B ⇒ fAũfB /∈ I }. If f∗A = µ̃E, then µ̄ ∈ Λ̃e. If f∗A = µ̃E, then

µ̃E = t{λ̃E/λ̄ ∈ Λ̃e}. If fB ∈ τ and fe > 1̄− µ̄ where e ∈ B, find λ̄ ∈ Λ̃e such that µ̄ > λ̄ > 1̄− fe where e ∈ B. Since

fB A λ̃cE , fBũfA /∈ I . Therefore µ̄ ∈ Λ̃e.

247



New Fuzzy Soft Topologies Via Fuzzy Soft Ideals

Theorem 3.5. Let (X, τ) be a fuzzy soft topological space with I and L are fuzzy soft ideals on X. Then.

(a). fC v fD implies f∗C(I ) v f∗D(I ).

(b). I ⊆ L implies f∗C(L ) v f∗C(I ).

(c). f∗C = cl(f∗C) v cl(fC).

(d). (f∗C)∗ v f∗C .

(e). (fC t fD)∗ = f∗C t f∗D.

(f). α̃∗E v α̃E for all α ∈ [0, 1].

Proof.

(a). Let f∗C(I ) = µ̃E . Then for all fA ∈ τ with fA A µ̃cE implies that fAũfC /∈ I . This implies that fAũfD /∈ I . [As

fC v fD, fAũfC v fAũfD and fAũfC /∈ I gives that fAũfD /∈ I ]. Hence µ̃E v f∗D(I ). Therefore f∗C(I ) v f∗D(I ).

(b). f∗C(L ) = t{λ̃E/fB ∈ τ and fB A λ̃cE ⇒ f∗CũfB /∈ L } v t{λ̃E/fB ∈ τ and fB A λ̃cE ⇒ f∗CũfB /∈ I } = f∗C(I ). Thus

I ⊆ L ⇒ f∗C(L ) v f∗C(I ).

(c). Clearly

f∗C v cl(f∗C) (3)

If µ̃E = cl(f∗C) then by the Remark 3.4., to each fD ∈ τ with fD A µ̃cE , there exists e ∈ C ∩D such that f∗Cũf∗D 6= ∅.

Let λ̄ = f∗e where e ∈ C. Then f∗D A λ̃cE and hence by the definition of f∗C , fCũfD /∈ I . Thus fD ∈ τ and

fD A µ̃cE ⇒ fCũfD /∈ I . So µ̃E v cl(f∗C). Therefore

cl(f∗C) v f∗C (4)

From (3) and (4),

f∗C = cl(f∗C) (5)

If f∗C = λ̃E , then fD ∈ τ , fD A λ̃E ⇒ fCũfD /∈ I . This implies that fD ∈ τ, fD A λ̃E ⇒ fCũfD 6= ∅. This implies

that λ̃E v cl(fC). This gives that

f∗C v cl(fC) (6)

From (5) and (6), we obtain that f∗C = cl(f∗C) v cl(fC).

(d). Let µ̃E = (f∗C)∗. Then for any fB ∈ τ with fB A µ̃cE , we have fBũf∗C /∈ I . This implies that fBũf∗C 6= ∅. Let

e ∈ B ⊆ E such that fBũf∗C 6= ∅. Let λ̄ = f∗e . Then f∗e 6= 0̄ and fB A λ̃cE . That is fBũfC /∈ I . Thus if µ̃E = (f∗C)∗

then fB ∈ τ and fB A µ̃cE ⇒ fBũfC /∈ I . Therefore µ̃E v f∗C . Hence (f∗C)∗ v f∗C .

(e). Clearly

f∗C t f∗D v (fC t fD)∗ (7)

Let µ̃E = (fC t fD)∗. Assume that µ̃E A f∗C and µ̃E A f∗D. Then there exists fC1 , fC2 ∈ τ such that fC1 A µ̃cE

and fC1 ũfC ∈ I ; fC2 A µ̃cE and fC2 ũfD ∈ I . This implies that (fC1 ũfC) t (fC2 ũfD) ∈ I . As fC1 A µ̃cE , there

exists e ∈ E such that fC1 ũ(fC t fD) 6= ∅. So fC1 ũfC 6= ∅ (or) fC1 ũfD 6= ∅. By Lemma 2.6. fC1 ũ(fC t fD) =
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(fC1 ũfC) t (fC1 ũfD) ∈ I . Similarly fC2 ũ(fC t fD) = (fC2 ũfC) t (fC2 ũfD) ∈ I . Let fG = fC1 u fC2 . Then fG ∈ τ

and fG A µ̃cE , we get fGũ(fC t fD) /∈ I . But fGũ(fC t fD) = (fGũfC) t (fGũfD) v (fC1 ũfC) t (fC2 ũfD) and

fGũ(fC t fD) ∈ I . Which is a contradiction. Therefore either f∗C A µ̃E (or) f∗D A µ̃E . Hence

(fC t fD)∗ v f∗C t f∗D (8)

From (7) and (8) we get (fC t fD)∗ = f∗C t f∗D.

(f). Let fC = α̃E . Then fe = ᾱ for all e ∈ E. Let α̃1E A α̃E . Select α̃2E such that α̃E A α̃2E A α̃1E . Then α̃c1E @ α̃c2E @ α̃cE .

Let fB = α̃c2E . Then fB ∈ τ . Also fB = α̃c2E A α̃c1E . But

fBũfC = max(0̄, ᾱc2e + ᾱ− 1̄)

= max(0̄, ᾱ− ᾱ2)

= ∅ as α̃E A α̃2E .

Therefore fBũfC ∈ I . So α̃1E /∈ {λ̃E/fB ∈ τ, fB A λ̃cE ⇒ fCũfB /∈ I }. Therefore f∗C v α̃E . That is α̃∗E v α̃E for all

α ∈ [0, 1].

Theorem 3.6. If ϕ : FS(X,E)→ FS(X,E) is a function satisfying

(1). ϕ(α̃E) v α̃E for all α ∈ [0, 1].

(2). ϕ(fC t fD) = ϕ(fC) t ϕ(fD) for all fC , fD ∈ FS(X,E) and

(3). ϕ(ϕ(fC)) v ϕ(fC). Then ψ : FS(X,E)→ FS(X,E) defined by ψ(fC) = fC t ϕ(fC) is a Kuratowski fuzzy soft closure

operator on FS(X,E).

Proof. We prove that the function ψ satisfies all the conditions in Kuratowski fuzzy soft closure operator.

(i). ψ(α̃E) = α̃E t ϕ(α̃E) = α̃E for all α ∈ [0, 1] (by (1)).

(ii). As ψ(fC) = fC t ϕ(fC) for each fC ∈ FS(X,E), fC v ψ(fC).

(iii). Let fC ∈ FS(X,E) and fD ∈ FS(X,E). Now

ψ(fC t fD) = (fC t fD) t ϕ(fC t fD).

= (fC t fD) t (ϕ(fC) t ϕ(fD)) (by (2)).

= (fC t ϕ(fC)) t (fD t ϕ(fD))

= ψ(fC) t ψ(fD).

Therefore ψ(fC t fD) = ψ(fC) t ψ(fD).

(iv). Now

ψ(ψ(fC)) = ψ(fC t ϕ(fC))

= (fC t ϕ(fC)) t ϕ(fC t ϕ(fC))

= (fC t ϕ(fC)) t (ϕ(fC) t ϕ(ϕ(fC))) (by (2))
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= (fC t ϕ(fC)) t ϕ(fC) as ϕ(ϕ(fC)) v ϕ(fC) [by (3)]

= fC t ϕ(fC)

= ψ(fC).

Therefore ψ(ψ(fC)) = ψ(fC).

4. Fuzzy Soft Topology τ∗(I )

Definition 4.1. Let (X, τ) be a fuzzy soft topological space with fuzzy soft ideal I on X. We define a fuzzy soft topology

τ∗(I ) induced by τ and I as τ∗(I ) = {fU ∈ FS(X,E) : ψ(fcU ) = fcU} where ψ(fC) = fC t f∗C : ψ(fC) is denoted as

cl∗(fC).

Theorem 4.2. The fuzzy soft topology τ∗(I ) is finer than the fuzzy soft topology τ .

Proof. Let (X, τ) be a fuzzy soft topological space and I be a fuzzy soft ideal. We prove that τ ⊆ τ∗(I ). Let fC be a

fuzzy soft closed set in τ . Then f∗C v cl(fC) = fC . Therefore f∗C v fC . and fC = fC t f∗C . fC is fuzzy soft closed set in

τ∗(I ). So every τ - soft closed set fCisτ
∗- soft closed set and hence the fuzzy soft topology τ∗ is finer than the fuzzy soft

topology τ .

Remark 4.3. We have investigated that if I = {∅}, then f∗C = cl(fC) for all fC and hence in this case ψ(fC) = cl(fC),

that is we have τ∗ = τ . If I = FS(X,E), then f∗C = ∅, for every fuzzy soft set fC in X. In this case

τ∗ = {fcC : ψ(fC) = fC}

= {all fuzzy soft sets in X}

= FS(X,E).

Thus τ∗(FS(X,E)) is the discrete fuzzy soft topology on X. The fuzzy soft ideals {∅} and FS(X,E) exhibit the extreme

cases where τ∗ = τ and τ∗ = discrete fuzzy soft topology respectively. Since for every fuzzy soft ideal I on X, we have

{∅} ⊆ I ⊆ FS(X,E), it follows from Theorem 4.2. that τ ⊆ τ∗ ⊆ discrete fuzzy soft topology. More particularly, if I and

J are fuzzy soft ideals on (X, τ) such that I ⊆J then τ∗(I ) ⊆ τ∗(J ).

Now we obtain some new fuzzy soft topologies through old fuzzy soft topologies by using fuzzy soft ideals.

Example 4.4. Let (X, τ) be a fuzzy soft topological space where τ is the indiscrete fuzzy soft topology given in Example

2.8 and the parameter set E be an infinite set. Consider the fuzzy soft ideal If given in example 2.3. Note that τ∗(If ) =

{fcE ∈ FS(X,E)/fE = cl∗(fE)}. Now f∗E v fE ⇒ for all e ∈ E, f∗e ≤ fe. If fE 6= Ẽ, fix e0 in E, such that fe0 6= 1.

Then f∗e0 ≤ fe0 < 1̄. Take λ̄ such that fe0 < λ̄ < 1̄. As λ̄ > f∗e0 , there exists fB ∈ τ with e0 ∈ B and fB(e0) > 1̄ − λ̄

and fBũfE ∈ If . As fB ∈ τ , fB = λ̃E where λ̄ = fB(e0). Now fBũfE ∈ If implies that S(fBũfE) is finite. That

is S(fBũfE) = {e ∈ E/fB(e) + fe > 1̄} = {e ∈ E/fe > 1̄ − fB(e0)} is a finite subset of E. As λ̄ > 1̄ − fB(e0), the set

{e ∈ E/fe > λ̄} is a finite set. Therefore τ∗ = {fcE ∈ FS(X,E)/fE = Ẽ (or) to each λ̄ such that fe0 < λ̄ < 1̄ for some

e0 ∈ E, the set {e ∈ E/fe > λ̄} is a finite set }. Thus τ∗ is a cofinite fuzzy soft topology on X.

Example 4.5. Let (X, τ) be a fuzzy soft topological space with indiscrete fuzzy soft topology. Let fE be a fixed fuzzy soft

set on X. Consider the fuzzy soft ideal I (fE) = {gE ∈ FS(X,E)/gE v fE}. Let fA 6= Ẽ. fA = cl∗(fA) ⇒ to each

e ∈ E, f∗A(e) ≤ fA(e). If λ̄ > fA(e0) for some e0 ∈ E, there exists µ̄ > 1̄ − λ̄ such that fAũµ̃E ∈ I . This implies that if
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λ̄ > fA(e0), there exists aµ̄ such that µ̄+ λ̄ > 1̄ and fA(e) + µ̄− 1̄ ≤ fE(e) for all e ∈ E. That is fA(e) ≤ fe+ 1̄− µ̄ < fe+ λ̄.

Therefore fA(e) ≤ fe + λ̄ for all e and for all λ̄ > fA(e0). Therefore fA(e) ≤ fe + fA(e0) for all e ∈ E. This is true for any

e0. Thus fA(e) ≤ fe + fA(e0) for all e, e0 ∈ E. So fA(e) ≤ fe + inf
eo
fA(e0) for all e ∈ E.

Conversely, let fA(e) − m̄ ≤ fE(e) for all e ∈ E, where m̄ = inf
e
fA(e). Fix one e0 ∈ E such that fA(e0) 6= 1̄. Let 1̄ ≥ λ̄ >

fA(e0). Take µ̄ such that 1̄− λ̄ < µ̄ < 1̄− m̄. Then −λ̄ < µ̄− 1̄ < −m̄ and fA(e)− λ̄ < fA(e) + µ̄− 1̄ < fA(e)− m̄ ≤ fA(e).

Therefore fA(e) + µ̄− 1̄ ≤ fA(e) for all e ∈ E. Therefore fAũµ̃E ∈ I . As µ̄ > 1̄− λ̄, λ̄ > fA(e0) and fAũµ̃E ∈ I , we get

f∗A(e0) < λ̄. This is true for all λ̄ > fA(e0). Therefore f∗A(e0) ≤ fA(e0). So f∗A(e) ≤ fA(e) for all e ∈ E and cl∗(fA) = fA

Hence τ∗(I (fE)) = {f̃cA/fA ∈ FS(X,E) and fA(e) ≤ fe + m̄ where m̄ = inf
e
fA(e)} is a fuzzy soft topology on X.

5. Conclusion

In the present work, we have defined and studied the important properties of fuzzy soft topological spaces and fuzzy soft

local functions. We have generated new fuzzy soft topologies using fuzzy soft ideals. These findings will strengthen the

foundation of fuzzy soft topological spaces. We hope the researchers working on fuzzy soft topological structures will be

benefited.
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