Chapter 3

On 7y and 77 fuzzy soft topological

spaces

3.1 Introduction

Separation axioms in a fuzzy soft topological space have been introduced and
studied earlier by Mahanta and Das|72]. In fuzzy topological spaces, there exist
several definitions of fuzzy T, and fuzzy T separation axioms(cf. [5, 71, 109,
110], etc.). The definition given by Lowen and Srivastava |71] turns out to be

‘categorically right” definition of fuzzy T, separation axiom.

In this chapter, we have extended this definition to the case of a fuzzy soft
topological space. Further, we have introduced T} separation axiom in a fuzzy soft
toplogical space as an extension of the definition of 77 —ness in a fuzzy topological
space given by Srivastava et al.[110]. We have given a complete comparison of
our definitions with those of Mahanta and Das|72|. It has been proved that our
definitions satisfy the basic desirable properties e.g., hereditary, productive and

projective.

Throughout the chapter we mean a fuzzy soft topological space in the sense of
Definition 1.21.

The contents of this chapter, in the form of a research paper, has been published in ‘Ann.
Fuzzy Math. Inform., 10(2015)591-605’.
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3.2 Fuzzy soft T topological spaces

Lowen and Srivastava|71| have given the following definition of T separation

axiom in fuzzy topological spaces.

Definition 3.1. [71] A fuzzy topological space (X, 7) is said to be fuzzy Ty if for
every pair of distinct points z,y € X, there exists a fuzzy open set U in X such
that U(x) # Uly).

Motivated by this, we give the following definition of fuzzy soft T, separation

axiom in a fuzzy soft topological space:

Definition 3.2. Let (X, 7) be a fuzzy soft topological space relative to the param-
eters set K. Then (X, 1) is said to be fuzzy soft Ty if for each pair (z1, 1), (2, e3) €
X X E,(x1,e1) # (22, e2), there exists f4 € 7 such that fa(e1)(x1) # fa(e2)(za).

Mahanta and Das|72] had given the following definition of fuzzy soft Ty topo-

logical spaces:

Definition 3.3. [72] A fuzzy soft topological space (X, ) is said to be fuzzy soft
Ty if for every pair of disjoint fuzzy soft sets ey, e, (Where e, is a fuzzy soft
set over X such that ey, (e) # Ox and ey, (¢) = Ox, for € # e, similarly e,, is
defined), there exists a fuzzy soft open set ps over X containing one but not the

other.

The above two definitions of a fuzzy soft T space are independent as exhibited

through the following examples.
Example 3.1. Definition 3.2 # Definition 3.3

Let X = {a,b} and E be the parameter set which consists of only one element, say
E={e} and = {pa: E = I* | pae)(a) = 1/2,pa(e)(b) = 0} U {0, 15}. Then
(X, 7) is fuzzy soft Ty in the sense of Definition 3.2, since for (a,e), (b,e) € X X E,
there exists pa € T such that pa(e)(a) # pa(e)(b). But it fails to be a fuzzy soft Ty
space in the sense of Definition 3.3, since for the two disjoint fuzzy soft sets ey,
and eg, such that

3/4, if x=a

0, if © =0

ha(e)(x) =
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and
0, if xr=a

1, if x =0,

gp(e)(x) =

there does not exist any non trivial fuzzy soft open set over X containing any of

them.
Example 3.2. Definition 3.3 # Definition 3.2

Let X = {a,b} and E be the parameters set which consists of two elements, say
E = {e,ea} and 7 = {pa : E = I | pa(er) = pa(e2) = xga3} U {0g, 15}
Then (X, T) is fuzzy soft Ty in the sense of Definition 3.3. To show this, consider
the disjoint fuzzy soft sets (e1)n, and (e1)y,. Since ha(er) N gp(er) = Ox, we
may assume that ha(e;) = ay and gg(e;) = bs, where A\, s € (0,1]. Then there
exists pa € T such that pa contains (e1)n, but does not contain (eq)y,. Similarly,
we can deal with the case of disjoint fuzzy soft open sets of the form (es)n, and
(€2)gs- But it fails to be a fuzzy soft Ty space in the sense of Definition 3.2,

since for (a,e1) # (a,ez), there does not exist any fuzzy soft open set fa such that

fa(ex)(a) # fa(e2)(a).

From now onwards we mean a fuzzy soft 7, topological space in the

sense of Definition 3.2.

Theorem 3.4. Let (Y,0) be an indiscrete enriched fuzzy soft topological space
relative to the parameters set K. Then (X, 1) is fuzzy soft Ty implies that every
fuzzy soft continuous mapping (p,v) : (Y,0) — (X, 7) is constant.

Proof. First suppose that (X, 7) is fuzzy soft Ty. Then for each pair (21, 1), (22, €3) €
X x E,(x1,e1) # (22, €3), there exists fa € 7 such that fa(ei)(x1) # fa(e2)(x2).
We have to show that every fuzzy soft continuous mapping (¢,v) : (Y,0) = (X, 7)
is constant. For this, suppose on the contrary that there exists a fuzzy soft con-
tinuous mapping (¢,v) : (Y,0) — (X, 7) which is not constant. Then,

Case 1: If © is not constant and v is constant.

Let ¢(y1) # (y2), for some y1,y2 € Y and ¢(k) = e, for each k € K. Then,
for (v(y1),€), (p(y2),e) € X x E, there exists f4 € 7 such that fa(e)(p(y1)) #
fale)(e(y2)).
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Now, for k € K, we have

(o, ) falk)(y1) =

|
—~

S
=
L
=
=z
<
N

which implies that (p,)~1f4 is not a constant fuzzy soft set over Y. Therefore
(¢, ) is not fuzzy soft continuous, a contradiction.

Case 2: If p is constant and ¢ is not constant.

Let o(y) = z,Vy € Y and (k1) # ¢ (k2), for some ky, ky € K. Then, for (z, 9 (k)),

(z,1(ke)) € X x E, there exists fa € 7 such that fa((k1))(z) # fa((ka))(x).
Now, for y € Y, we have

(0, 9) " fa(k1)(y)

fa((k1))(z)
#  fa(ib(ke)) (@)
fa(k2))(e(y))
= (p, )" falka)(v),

<

which implies that (p, )~ f4 is not a constant fuzzy soft set over Y. Therefore
(p, 1) is not fuzzy soft continuous, a contradiction.

Case 3: If p and vy both are not constant.

Let p(y1) # ©(y2) and (k1) # ¥(k2), for some yi,yo € Y and ki, ko € K.
Then, for (p(y1), ¥ (k1)), (p(y2), ¥ (k2)) € X x E, there exists f4 € 7 such that

Ja(p(k)) (@) # fa((k2))(e(y2)). Now,

() M falk) (1) = fa(@(k

) falks) (y2),

I
©
<

which implies that (¢,1)71f4 is not a constant fuzzy soft set over Y. Therefore
(p, ) is not fuzzy soft continuous, a contradiction.
O
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To—ness in fuzzy soft topological spaces satisfies the hereditary property as

shown in the following proposition.

Proposition 3.5. Fuzzy soft subspace of a fuzzy soft Ty space is fuzzy soft Ty.

Proof. Let (X, 7) be a fuzzy soft Tj space relative to the parameters set £ and
G C E. Then, for each pair (z1,e1),(x2,e2) € X X E, (x1,€e1) # (22, €2), there
exists f4 € 7 such that fa(er)(x1) # fa(es)(z2). In particular, for (1, g), (z2,4") €

X X G, (x1,9) # (x9,9), there exists fa € 7 such that fa(g)(x1) # fa(g')(x2). So,
fala (9)(x1) # falg (¢')(x2). This implies that (X, 7¢) is fuzzy soft Tj. O

In the following theorem it is proved that Tj—ness in fuzzy soft topological

spaces satisfies the productive and projective properties.

Theorem 3.6. If {(X;, ;) : i € Q} is a family of fuzzy soft topological spaces rela-
tive to the parameters sets E;, respectively. Then the product fuzzy soft topological
space (X, 7) = [,cq(Xi, 1) is fuzzy soft Ty iff each coordinate fuzzy soft topological
space (X;,7;) is fuzzy soft Tp.

Proof. First, let us assume that (X;, ;) is fuzzy soft Tp, for each i € Q. To show
that (X, 7) is fuzzy soft Tp, choose (z,¢€), (y,€') € XX E, (x,e) # (y,€'), wherex =

IIzj,y = 1lyj,e= Ileande = [] e} Then x; # y; or e, # ¢} for some

JjEQ JjEQ JEQ jeq

i, k € Q. Let z; # y;. Since (X;, ;) is fuzzy soft Tp, for (z;,€;), (vi,€i) € X; x E,

there exists fa, € 7; such that fa,(e;)(z;) # fa,(€})(yi). Set fa =[] f}‘j such that
jEQ

fflx,- = 1g,, forj # ¢ and f}h = fa,- Then f4 is a fuzzy soft open set such that

fa(e)(x) # fa(e’)(y) implying that (X, 7) is fuzzy soft To. The other cases can be

handled similarly.

Conversely, assume that (X, 7) is fuzzy soft Ty. To show (X, 7;) is fuzzy soft
To, choose (x;,¢€;), (yi, €) € Xi X By, (x;,€;) # (ys;, €;). Then x; # y; or e; # €. Let

z; # yi- Now construct two points z = [ ) and y = [] v} in X, where 7, = ¢/},

jeQ JEQ
: . I /I : 1 __ 1 2 __ 2
for j # i and x} = z;, y. = y; and two points e' = l_gej and e® = 1_!261 in E,
JjE je

where e = €7, for j # i and e} = e;, €7 = ¢]. Then, since (X, 7) is fuzzy soft Ty,
for (z,e'), (y,e?) € X x E, there exists fa € 7 such that fa(e!)(x) # fa(e?)(y).

Also, since each fuzzy soft open set can be written as a union of basic fuzzy soft
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open sets, so we can write f4 in the following form:

fa=U L(Fa)w

keT jeQ
where 7' is an arbitrary set.

Now, if we assume that

[T(a)ee) @) = [T (Fa)k(€®) (), for eachk € T

JEQ JEQ

= irj;f(fAj)k(e;)(x;-) = iI;f(fAj)k,(e?)(y;-), for eachk € T
= sup inf(fa, )i(€))(a) = sup inf(fa;)u(€5) ;)

= (J [T @) = (U [T Fa)n) ) ()

keT jeQ keT jeQ
= fale')(x) = fa(e?)(y), a contradiction.

Therefore, there exists some k € T such that

[Tk @) # T w)

JjEQ JjeEQ

iigf(fA‘f)k(e})(x}) # ifjlf(fAj)k(ei)(y})-
Since, for j # i, z; =y}, j = €3, so we have

(fau(ed) (i) # (fa)r(€)) (wi),

which implies that (X, 7;) is fuzzy soft Ty. The other cases can be handled simi-
larly. (I

3.3 Fuzzy soft T} topological spaces

In this section, we introduce and study fuzzy soft T topological spaces. The
following definition of fuzzy soft T topological spaces is motivated by the definition

5.1 of fuzzy T7—topological spaces given by Srivastava et al.[110].

Definition 3.7. Let (X, 7) be a fuzzy soft topological space relative to the param-
eters set E. Then (X, 7) is said to be fuzzy soft T} if for each pair (z1,€1), (22, e3) €
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XXE,(x1,e1) # (22, e2), there exist fa, g € 7suchthat fa(e1)(x1) =1, fa(ez)(w2) =
0, gp(e1)(z1) =0, gple2)(y2) = 1.

Earlier Mahanta and Das|72] have introduced fuzzy soft T; topological spaces

as follows:

Definition 3.8. [72| A fuzzy soft topological space (X, 7) is said to be fuzzy soft
T, if for every pair of disjoint fuzzy soft sets ey, e, (Where e, is a fuzzy soft
set over X such that e,,(e) # Ox and ey, (¢') = Ox, for € # e, similarly e,, is

defined), there exist fuzzy soft open sets p4 and g4 over X such that e, C pa

and ey, € pa; en, € qa and eg, C qa.

We observe that Definition 3.7 = Definition 3.8, to show this we first prove the

following proposition:

Proposition 3.9. The following statements are equivalent in a fuzzy soft topolog-

ical space (X, 1) relative to the parameters set E:

1. (X, 1) is fuzzy soft Ty.

2. eqzy s fuzzy soft closed, for each e € E and v € X, where eg,y denotes the
fuzzy soft set over X such that

" 1, ife=e 2’ =x
efzy(e')(@) = ,
0, otherwise.

Proof. (1)=(2)

First, assume that (X, 7) is fuzzy soft T7. Then, to show that e, is fuzzy soft
closed, equivalently, efyy 18 fuzzy soft open, choose any fuzzy soft point e, € {zy-
Then,

Case 1: If y =z and € # e.

Then, for (x,e),(z,e¢’) € X x E, there exist fa, gg € 7 such that fa(e)(z) =
L, Fa(€)(x) = 0. go(e)(x) = 0, g()(x) = 1. Now ¢}, € g5 C ¢

Case 2: If y Az and ¢/ = e.

Then, for (z,e), (y,e) € X x E, there exist fa, gg € 7 such that fa(e)(z) =
1, fa(e)(y) =0, gi(e)(z) =0, gp(e)(y) = 1. Now e, € gp T €f,,.

Case 3: If y # x and € # e.



Chapter 3. On Ty and Ty fuzzy soft topological spaces 38

Then, for (z,e), (y,€¢’) € X x E, there exist fa, gg € 7 such that fa(e)(z) =

L, fa(€')(y) =0, g(e)(z) =0, gs(€')(y) = 1. Now €], € gp T ef,,.
Thercfore, €l I8 fuzzy soft open.

(2)=(1)

Suppose that ey, is fuzzy soft closed for each e € X, and x € X. To show
that (X, 7) is fuzzy soft T}, choose (2',¢'), (x",e") € X x E, (z/,¢') # (2",€").
Now consider the fuzzy soft open sets (e}, ) and ( i{/x/,})c. Then, (€,,)(e')(2') =

1" 1

0, (e’{m,})c(e )z) =1, (egx,,})c(e’)(x’) =1 and (ei{/x,,})c(e”)(x”) = 0. O

Now we prove that Definition 3.7 = Definition 3.8, as follows:

Let (X, 7) be a fuzzy soft T} space in the sense of Definition 3.7.

= eqyy Is fuzzy soft closed, for eache € Fandz € X (in view of Proposition 3.9).

= (eqz})“is fuzzy soft open, for eache € Fandx € X.

Now choose any two disjoint fuzzy soft sets e, and e,,. Since ep,(e) # Ox
and e, (e) # Ox, there exist a, b € X such that e, (e)(a) # 0 and e, (e)(b) # 0.
Since ha(e) Ngp(e) = Ox, so a # b. Now consider the fuzzy soft open sets (eg)¢,

(eay)®. Then e, C (egy)® and ey, € (en}) eny € (e1a1) and ey, C (egay)",
showing that (X, 7) is fuzzy soft T} in the sense of Definition 3.8.

But the converse is not true which is exhibited from the following example.

Example 3.3. Let X = {a,b}, E be the parameters set which consists of two
elements, say E = {e1,ea} and 7 = {0p,1g} U{pa : E = X q4 : E — I* |
paler) = pale2) = X{a}> 9a(e1) = qale2) = x@y}. Then (X, 7) is a fuzzy soft Ty
space in the sense of Definition 3.8. For this, let (e1)n, and (e1)y, be disjoint
fuzzy soft sets. Since ha(e1) Ngp(e1) = Ox, we may assume that ha(ey) = ay and
gp(e1) = bs, where A\, s € (0,1]. Then for (e1)n, and (e1)

such that pa contains (e1)n, but does not contain (e1)y, and qa contains (1),

g there exist pa,qa € T
but does not contain (e1),. Similarly, we can deal with the case of disjoint fuzzy
soft open sets of the form (e2)n, and (e2)y,. But it fails to be a fuzzy soft Ty space
in the sense of Definition 3.7, since for (a,e1) # (a,ez), there does not exist any
fuzzy soft open set fa such that fa(er)(a) =1 and fa(e2)(a) = 0.
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From now onwards we mean a fuzzy soft 7 topological space in the

sense of Definition 3.7.

In the following proposition, we show that Tj-ness in fuzzy soft topological

spaces satisfies the hereditary property.

Proposition 3.10. Fuzzy soft subspace of a fuzzy soft Ty space is fuzzy soft Ty.

Proof. Let (X, 7) be a fuzzy soft T} space relative to the parameters set £ and
G C E. Then, for each pair (z1,€1), (z2,€2) € X X E, (21,€1) # (22, €2), there
exist fa,gp € 7 such that

faler)(z1) =1, fa(e2)(w2) =0, gp(er)(w1) = 0, gp(ez)(z2) = 1.

In particular, for (x4, g), (z2,9") € X X G, (21,9) # (22,¢"), there exist fa,gp € T
such that

falg)(@1) =1, falg')(x2) =0, g(9)(z1) =0, g(g')(22) = 1
= fale (9)(@1) =1, fale (¢')(@2) =0, gs |a (9)(x1) =0, g5 |¢ (¢')(z2) = 1.

This implies that (X, 7¢) is fuzzy soft 7. O

In the following theorem we prove that 77 —ness in fuzzy soft topological spaces,
satisfies the productive and projective properties. The proof is based on the proof

of the corresponding result given in [108].

Theorem 3.11. If {(X;,7:);i € Q} is a family of fuzzy soft topological spaces rel-
ative to the parameters sets E; respectively. Then the product fuzzy soft topological
space (X, 7) = [[;cq(Xi, i) is fuzzy soft Th iff each coordinate fuzzy soft topological
space (X;,7;) is fuzzy soft Ty.

Proof. Let (X;,7;) be fuzzy soft Ty, for each ¢ € Q. Let (z,¢), (y,€) € X X
E, (z,e) # (y,¢), wherex = [] x5,y = [[y;, e = [[ ¢ and ¢ = [] €. Then

JEQ JEQ JEQ JEQ
there exist some i, k € Q such that x; # y; or e, # €. Let x; # y;. Now

since (X;, 7;) is fuzzy soft Ty, for (x;,€;), (yi,€l), there exist fa,, gp, € 7 such that
fa(e)(xi) =1, fa,(e5)(yi) = 0, gp,(ei)(xi) = 0, g,(€)(y;) = 1. Now consider
the fuzzy soft open sets f4 = (px,, qg.) "' fa, and g = (px.,qr,) ‘gp,. Then,
fale)(@) = ((px,,q8) " fa)(e)(@) = fa,(ae(e))(px,(2)) = fa,(e:)(z:) = 1 and
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fa(€)(y) = fa(ef)(y;) = 0. Similarly, we get gp(e')(y) = 1, gp(e)(x) = 0. Hence
(X, 7) is fuzzy soft T}. The other cases can be handled similarly.

Conversely, let us assume that (X, 7) is fuzzy soft Tj. To show that (X;, 7;) is
fuzzy soft T, choose (z;,¢;), (yi,€;) € X; x E; such that (x;,¢e;) # (vi,€;). Then

T; # yi or e; # ¢;. Let r; # y;. Now consider two points x = [[ 2} and y = [] ;
jen jeQ

in X, where 2, = y},forj # i and 7] = x;, y; = y; and two points el = ] 6]1-
jeQ
2 _ 2 1 2 Ly 1 _ 2 _ o
and e* = llzej in E, where ¢; = ef,forj # i and e; = ¢;, ¢; = e{. Since the
JE

product space (X, 7) is fuzzy soft T, for (z,e'), (y,e*) € X x E, there exist

fasgs € 7 such that fa(e')(x) =1, fa(e*)(y) = 0, gn(e')(x) = 0, gn(e*)(y) = 1.
Since fa(e')(z) = 1, so for each r € (0,1), e}

3, € fa and similarly ¢ € gp, for

each s € (0,1). Now since f4 and gp are fuzzy soft open, so for e}w € fa and

ei € gp, we can find basic fuzzy soft open sets ]_!) fzj and 112 9B, such that
JE NS
er. € [ fa E fa,
JEQ
and
e, € Hgf:;j L g5
jeQ
= r< (H f:‘j)(el)(m) < fale')(z), for eachr € (0,1)
jeQ
= r< nelgf2 fi(ej)(@) <1, for eachr € (0,1) (3.1)
j J
= 1< sup inf f} (ef)(2)) <1
sup inf f,(e;)(x))
inf £ (eN(2') =1
= sup inff},(e;) (@)
= (U IIm)eHe) =1 (3.2)
o<r<1 j
Next, since

f};j(ejl.)(:c;-) < sup f;;j(e})(x;), for eachr € (0,1)

. r 1 / : r 1 /
= }stz fh,(ej) (@) < ]”ngz Sup fa,(e;)(x;), for eachr € (0,1)

sup inf f3,(¢})(25) < inf sup f3, (¢}) ()
= UTLA)E < UM,

= (JJUs)E)@) =1, (using 3.2)

JEQ T
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= irj;f sup f}}j(e;)(ao;) =1

= sup f (ej)(2}) =1, foreachj € Q

= (Ume) =1
Further, since

fale*)(y) =0
= (H f;j)(BQ)(y) =0, foreachr e (0,1)

jeQ
: T 2 AN

= Jlggf] fa,(ej)(y;) =0, for eachr € (0,1)
1

Next, since o} = ¢/} and e} = e? for j # i, so

Fae)w;) = fa,(e)(@), j#1i, foreachr € (0,1)
> 0 (using 3.1)

Therefore, f} (€;)(y;) = 0,for eachr € (0,1). Put fa, = U f4,- Then fu, €7
0<r<1
such that fa,(e;)(x;) = 1 and fa,(e})(y;) = 0. Similarly, we can obtain another

fuzzy soft open set gp such that gg,(e;)(z;) = 0 and gp,(€})(y;) = 1. The other

cases can be handled similarly. O

Theorem 3.12. Let (X, 7) be a fuzzy soft topological space. Then (X, T) is fuzzy
soft Hausdorff = (X, 1) is fuzzy soft Ty = (X, 1) is fuzzy soft To.

Proof. First, assume that (X, 7) is fuzzy soft Hausdorff. Then to show that (X, 7)
is fuzzy soft Ty, choose (z,e),(y,€e') € X x E,(x,e) # (y,€'). Consider e,, and

/
Ys?

Hausdorff, there exist f} and g% € 7 such that

el , which are distinct fuzzy soft points over X. Next, since (X, 7) is fuzzy soft

/

ey, € fa, e,. € gpand fangs =0g (3.3)
= A < file)(z) and s < gp(€)(y)

= 1< sup fA?\(e)(x) and 1 < sup g%(e)(y)
0<A<1 0<s<1

= sup f;}(e)(aj) =1and sup gx(e)(y) =1. (3.4)
0<A<1 0<s<1
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Now, set fa= |J fi. Then,

0<A<1

fa(e)(@) = sup fi(e)(z)

0<A<1
=1 (using 3.4).

Next, since

famngy =0g, foreach\ € (0,1), for eachs € (0,1)
= min{ f4(e1)(y), g5(e1)(y)} =0, for each A € (0,1),5 € (0,1)ande; € E
= fa(e)(y) =0, for each A € (0,1) (using 3.3) (3.5)

Therefore,

fal€)y) = sup fa(e)(y)

0<A<1
= 0, (using 3.5)

Similarly, we can construct a fuzzy soft open set gp such that gg(e)(z) =0, gg(e’)(y) =
1.

Next, assume that (X, 7) is fuzzy soft Ti. So, for (z1,e1), (zg9,e2) € X X E,

(21,€1) # (22, €2), there exist fa, gp € 7 such that fa(er)(x1) = 1, fa(e2)(x2) =
0, gg(e1)(z1) =0, gp(ea)(y2) = 1. Then, clearly (X, 7) is fuzzy soft Tp. O

The converse of the above Theorem 3.12 does not hold good as can be seen in

the following counter examples.

Example 3.4. Let X be an infinite set and E be a parameters set. Suppose
T={fa: E—I"} U{0g},
where f4 1s defined as follows:

1, except for finitely many pairs (e, x)

0, otherwise.

Then T 1s a fuzzy soft topology over X as shown below:

1. O, lg €.
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2. If fa,gp € 7, then

(faMgg)(e)(x) = min{fale)(x),gp(e)(x)}
1, except for finitely many pairs (e, x)

0, otherwise.

Hence faTgp € 7.

3. If (fa); €7, forie Q. Then

(L(ra(e) @) = sup(fa)i(e)(z)

b ieQ
1, except for finitely many pairs (e, x)

0, otherwise.

Hence || fa, € 7.
1€Q
Now this fuzzy soft topological space is fuzzy soft T1 as eqy) is fuzzy soft closed, for
each e € E and v € X. But (X, 7) is not fuzzy soft Ty, since there does not exist

any pair of non trivial disjoint fuzzy soft open sets.

Example 3.5. Let X = {a,b} and E be a parameter set which consists of only
one element say, E = {e} and T = {fa: E — I* | fa(e) = x{a} }U{0g, 1g}. Then
(X, 7) is a fuzzy soft topological space which is fuzzy soft Ty, since for (a,e), (b, e) €
X X E, there exists fa € T such that fa(e)(a) # fa(e)(b) but it is not fuzzy soft
T, since there does not exist any fuzzy soft open set gg such that gg(e)(b) = 1

and gg(e)(a) = 0.

3.4 Conclusion

In this chapter, we have introduced Ty and T; separation axioms in fuzzy soft
topological spaces. We have also given a complete comparison of our definitions
with those given by Mahanta and Das|[72]. Further, we have proved that these

axioms satisfy productive, projective and hereditary properties. A characterization
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for a fuzzy soft T; topological space in terms of the fuzzy soft set ef,), where

o 1, fed=e a2 =x
eqey(e)(2') =
0, otherwise.
has been obtained. It has also been shown that T, = T = T, but none of the

implications is reversible.



