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Abstract
In this paper the concept of softgW-Hausdorffness in soft topological spaces is introduced.
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ILINTRODUCTION

Most of the real life problems have various uncertainties. A number of theories have been proposed for dealing
with uncertainties in an efficient way. In 1999, Molodstov[4] initiated a novel concept of soft set theory, which is
completely a new approach for modeling vagueness and uncertainty. In 2011, Shabir and Naz[6] defined soft
topological spaces and studied separation axioms. In section Il of this paper, preliminary definitions regarding soft
sets and soft topological spaces are given. In section 1l of this paper, the concept of softW-Hausdorffness in soft
topological spaces is introduced and studied.

Throughout this paper, X denotes initial universe and E denotes the set of parameters for the universe X.
Il. PRELIMINARY DEFINITIONS

Definition: 2.1 [4]

Let X be an initial universe and E be a set of parameters. Let P(X) denotes the power set of X and A be a
nonempty subset of E. A pair (F, A) denoted by F, is called a soft set over X, where F is a mapping given by
F: A — P(X).The family of all soft sets over X with respect to the parameter set E is denoted by SS(X)g .

Definition 2.2 [3]
Let Fa, GEESS(X)g. Then F is soft subset of Gg, denoted by FAC Gg, if
(1)AcB,and

(2) F(e) € G(e), Ve € A.
In this case, Fais said to be a soft subset of Gg and Ggis said to be a soft superset of F5,Gg3 Fa.

Definition 2.3 [3]
Two soft subsets Fn and Gg over a common universe X are said to be soft equal if Fais a soft subset of Gg and
Gg is a soft subset of Fa.

Definition 2.4 [3]
A soft set (F, A) over X is said to be a NULL soft set denoted by ¢or ¢, if for all e € A, F(e) = ¢ (null set).

Definition 2.5 [3]
A soft set (F, A) over X is said to be an absolute soft set denoted by A orX, ifforalle € A, Fle) = X.
Clearly we haveX, = dpand ¢, =. X,.

Definition 2.6 [3]
The union of two soft sets (F, A) and (G, B) over the common universe X is the soft set (H, C), where
C=AuBandforalle e C,
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F(e),e € A—B,
H(e) = G(e),e € B—A,
F(e)uG(e),ee ANB

Definition 2.7 [3]
The intersection of two soft sets (F, A) and (G, B) over the common universe X is the soft set (H, C), where
C=A NBand forall e € C, H(e) = F(e) N G(e).

Definition 2.8 [6]

Let (X, 7, E) be a soft topological space, (F, E)eSS(X)g and Y be a non- null subset of X. Then the soft
subset of (F, E) over Y denoted by (Fy E) is defined as follows:
Fy(e)=Y NF(e),Ve€EE

In other words,(Fy E) = Yz N (F, E).

Definition 2.9 [6]
Let(X, 7, E) be a soft topological space and Y be a non null subset of X. Then ty = {(Fy E):(F,E) € 1} is said to
be the relative soft topology on Y and (Y,ty ,E) is called a soft subspace of (X, 1, E) .

Definition 2.10 [1]
Let FyeSS(X)gand GgeSS(Y)k. The cartesian product FAQGgis defined by(FA®Gg)(e, k) = Fa(e) x Gg(k),V
(e,k)e A x B.According to this definition FA®Ggis a soft set over XxY and its parameter set is E x K.

Definition 2.11 [1]
Let (X,tx,E) and (Y,ty, K) be two soft topological spaces. The soft product topology tx®ty over XxY with
respect to ExK is the soft topology having the collection {Fy & Gk / Fg € tx, Gk € Ty } as the basis.

Definition 2.12 [6]
Let (X, t,E) be a soft topological space and F, € SS(X);. Then the soft interior of F,, denoted by
int (F,) is defined as the soft union of all soft open subsets of Fy.

Definition 2.13 [6]
Let (X, T, E) be a soft topological space and F, € SS(X)g. Then the soft closure of F,, denoted by cl (F,) is
defined as the soft intersection of all soft closed supersets of Fy.

Definition 2.14 [2]
Let (X, T, E) be a soft topological space and F, € SS(X)g then F,is called soft § -open set if
Fuy <cl(int(cl(F,))).

1. SOFT BW-HAUSDORFF SPACES

Definition 3.1
A Soft topological space (X, t, E) is said to be soft BW-Hausdorff space of type 1 denoted by (SBW — H), if
for every ey, e, EE, e; # e, there exists soft B-open setsF,, Gy such that F,(e;) = X, Gg(e;) = X and F, N Gg = &.

Theorem 3.2
Soft subspace of a (SBW — H)space is (SBW — H);.

Proof

Let (X, 1, E) be a(SBW — H); space. Let Y be a non null subset of X. Let (Y,ty, E) be a soft subspace of
(X, 7, E) where 1y = {(Fy,E) :(F,E) € 1} is the relative soft topology on Y. Consider e1,6,€ E, e; # e, there exists soft
B-open sets Fa ,Gg,such that F (e;) = X, Gg(e;) = X and F, N Gg = .

Here(F,)y, (Gg)yare soft 3-open sets.

Also (Fp)y(e1) =Y N Fa(er)
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=Y NX
=Y
(Gp)y(e2) =YN Ga(e2)
-YNX
=Y
((Fady N (Gp)y) ()= ((Fa N Gpy)(e)
=Y N (Fa N Gg)(e)
=Y No(e)
=YNé
=¢
(Fa)y N (Ge)y= &
Hence (Y,ty,E) is (SBW — H),;

Theorem 3.3
Product of two (SBW — H),spaces is(SBW — H);.

Proof:

Let (X, 1, E) and (Y, 1y, K) be two (SBW —H);spaces. Consider two distinct points
(el, kl), (ez, kg)e E x K.
Either e;# e, or ky # k.
Assume e; # e,. Since (X, tx, E) is(SBW — H)4, there exist soft B-open sets Fa, Ggsuch that Fa (e1) = X, Gg (e;) = X
and FA N GB:aS .
Here FA ® Yk, Ge® Yaresoft 3-open sets
(FA®Yk) (61, ki) = Fa(e1) % Yk (k1)

=XxY

(Ge®YK) (g2, ky) = Gg (&) x Y (kp)
=XxY
If for any (e, k) € (E x K), (FAQYK) (e, k) # ¢

=Fae) x Yk #

=>Fa(@) xY#¢

=Fa(e)# ¢ _

=Gg(e) = (sinceFANGg=p=>Fa(e) N Gg(e) =)

=Gg(e) x Yk (k) =¢

= (Ge®Yi) (e, K) = _

= (FA®Yk) N (Ge®Yk) =
Assume k; # kp. Since (Y, ty, K) is (SBW — H)4, there exist soft B-open sets Fa, Gg, such that Fa (ky) =Y, Gg (k)
=Yand FANGg=¢.
Here XeQFa, Xe® Ggaresoft B-open sets
(Xe®Fa) (1, k1) = Xg(e1) x Fa(ky)
=XxY
(XeQGg)(E2, k2) = Xe(€2) X G (ko)

=XxY
If for any (e, k) € E x K, (Xe®Fa) (e, k) #
=>Xe(e) xFak) # ¢

=>XxFak) £ ¢
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=>Fa (k) # ¢
=Gg (k) = ¢ (Since Fa N Gg = = Fa(k) N Gg (K) = ¢)

=>Xe(e) x G (k) = ¢
= (Xe®Gg) (6, k) = ¢
= (Xe®Fa) N (Xe®GCs) =
Hence (X X Y, 1x ®ty, E X K) is(SBW — H);.

Definition 3.4

A soft topological space (X, t, E) is said to be soft BW-Hausdorff space of type 2 denoted by
(SBW — H),if for every ey, e, € E, e; # e, there exists soft -open setsFe , G, such that Fe (e;) = X, Ge (e;) = X and
FeNGe=¢

Theorem 3.5
Soft subspace of a(SBW — H),space is(SBW — H),.

Proof

Let (X, 1, E) be a (SBW — H),space. Let Y be a non-null subset of X. Let (Y, 1y, E) be a soft subspace of (X, T,
E) where ty = { (Fy, E) : (F, E) € 1} is the relative soft topology on Y. Consider ey, e; € E, e; # e, there exist soft -
open setsFg, Gg, such that Fe (e1) = X, Ge (e2) = X and Fg N Gg = .
Here ((Fg)v, E), ((Ge)y, E) aresoft 3-open sets.
Also (Fe)v(e) =Y N Fe(er)

=YNX
=Y
(Ge)v(e2) =Y N Ge(e2)
=YNX
=Y

((Fe)vN (Ge)y) (e) = ((FENGe)y) (e)
=Y N (FEﬂGE) (e)
=Y N ()
“Yno
=
(Fa)y N (Ge)v= o
Hence (Y, ty, E) is (SBW — H),.

Theorem 3.6
Product of two (SBW — H),spaces is(SBW — H),.

Proof
Let (X, tx, E) and (Y, 1y, K) be two (SBW — H),spaces. Consider two distinct points
(e1, ka), (€2, k2 )€ EXK.
Either e; #e,0r ky #ko.
Assume e; # e,. Since (X, tx, E) is (SBW — H),, there exist soft $-open setsFg,Gg, such that Fg (e;) = X, Gg (e2) = X
and FE N GE = (T)
Here Fe Q Y, Ge® Y karesoft -open sets
(FEQYk) (1, ki) = Fe(e1) x Yk (k1)
=XxY
(Ge®Yk) (62, ka) = Ge (62) * Yk (k)
=XxY
If for any (e, k) € (ExK), (FEQYK) (e, k) # b
= Fe(e) x Ye(K) £
2Fe(@)xY#¢
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=>Fe(e)# ¢ _

=>Ge(e)=¢ (Since FEN Ge=dp=>Fa(e) NGe(e) =)
=Ge(e) x Yk (k) =¢

= (Ge®Yx) (6, k) =0 _

= (FE®YK) N (GE®YK) = (I)

Similarly, one can prove the case when k; # k.
Hence (X X Y, 1y @1y, E x K) is(SBW — H),.

IV. CONCLUSION

In this paper the concept of Soft BW-Hausdorff spaces is introduced and some basic properties regarding this
concept are proved.
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