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Abstract — The main aim of this paper is to introduce a single structure which carries the subsets of X as well as
the subsets of Y under the parameter E for studying the information about the ordered pair of soft subsets of X
and Y. Such a structure is called a binary soft structure from X to Y. The purpose of this paper is to introduce
certain binary soft weak axioms that are analogous to the axioms of topology.
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1. Introduction

The concept of soft sets was first introduced by Molodtsov [3] in 1999 as a general
mathematical technique for dealing with uncertain substances. In [3,4] Molodtsov
magnificently applied the soft theory in numerous ways, such as smoothness of functions, game
theory, operations research, Riemann integration, Perron integration, probability, theory of
measurement, and so on. Point soft set topology deals with a non-empty set X to gether with a
collection t of sub set X under some set of parameters satisfying certain conditions. Such a
collection T is called a soft topological structure on X.

In 2016 Acikgdz and Tas [1] introduced the notion of binary soft set theory on two master sets
and studied some basic characteristics. In prolongation, Benchalli et al. [2] planned the idea of
binary soft topology and linked fundamental properties which are defined over two master sets
with appropriate parameters. Benchalli et al., [6] threw his detailed discussion on binary soft
topological Kalaichelvi and Malini [7] beautifully discussed.
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Application of fuzzy soft sets to investment decision and also discussed some more results
related to this particular field. Ozgiir and Tas [8] studied some more applications of fuzzy soft
sets to investment decision making problem. Tas et al. [9] worked over an application of soft
set and fuzzy soft set theories to stock management Alcantud et al. [10] carefully discussed
valuation fuzzy soft sets: A Flexible fuzzy soft set-based decision-making procedure for the
valuation of assets [11] Cagman and Enginoglu attractively explored soft matrix theory and
some very basic results related to it and its decision making.

In continuation, in the present paper binary soft topological structures known as soft weak
structures with respect to first coordinate as well as with respect to second coordinate are
defined. Moreover, some basic results related to these structures are also planted in this paper.
The same structures are defined over soft points of binary soft topological structure and related
results are also reflected here with respect to ordinary and soft points.

2. Preliminaries

Definition 2.1. [5]. Let X be an initial universe and let E be a set of parameters. Let P(X) denote
the power set of X and let A be a non-empty subset of E. A pair (F, A) iscalled a soft set overX,
where F is a mapping given by: A — P(X) . In other words, a soft set over X is a parameterized
family of subsets of the universe X. For € € A, F (¢ ) may be considered as the set of e-
approximate elements of the soft set (F, A). Clearly, a soft set is not a set.

Let U;, U, be two initial universe sets and E be a set of parameters.
LetP(U;), P(U,) denote the power set of U,, U, respectively. Also, letA,B,C < E.

Definition 2.2. [1]. A pair (F, A) is said to be a binary soft set over U;, U, where F is defined
as below:

F:A - P(U,) x P(U,), F(e) = (X,Y) foreach e € A suchthatX € U;,Y € U,

Definition 2.3. [1]. A binary soft set (F, A) over U;, U, is called a binary absolute soft set,
denoted byA if F (e) = (U, U,) for eache € A.

Definition 2.4. [1]. The intersection of two binary soft sets of (F, A) and (G, B) over the
common Uy, U, is the binary soft set (H, C), where C = AnBandforalle € C

(Xl'Yl) lfe E A - B
(X, UX,, Y, UY,) ife EANB

Such that F(e) = (X;,Y;) foreach e € A and G(e) = (X,,Y,) for eache € B. We denote it
(F,A) G (G,A) = (H,0).

Definition 2.5. [1]. The intersection of two binary soft sets (F, A) and (G, B) over a common
U,, U, is the binary soft set (H, C), where C = AnBand H(e) = (X; N X,,Y; NnY,)) foreach
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e € CsuchthatF(e) = (X4,Y;) foreache € Aand G(e) = (X,, Y,)for eache € B. We denote
itas (F,A) A (G,B) = (H, C).

Definition 2.6. [1]. [1] Let (F, A) and (G, B) be two binary soft sets over a common Uy, U,.
(F, A) is called a binary soft subset of (G, B) if

(i) ACB,

We denote it as (F,A) = (G, B).

Definition 2.7. [1]. A binary soft set (F, A) over U, U, is called a binary null soft set, denoted
by if F(e) = (@, @) for eache € A.

Definition 2.8. [1]. The difference of two binary soft sets (F, A) and (G, A) over the common
U;, U, is the binary soft set (H, A), where H(e) (X; —X,,Y; —Y,) for each e € A such
that(F, A) = (X1, Y1) and (G, A) = (X2, Y2).

Definition 2.9. [2]. Let T, be the collection of binary soft sets over U,, U, then t, is said to
be a binary soft topology on U;, U, if

() § X €ta
(ii) The union of any member of binary soft sets in T, belongs to t4.
(iii) The intersection of any two binary soft sets in T, belongsto ta.

Then (Uy, Uy, TA, E) is called a binary soft topological space over Uy, U, .

3. Weak Soft Binary Separation Axioms

This section id devoted to binary soft set and related results. Moreover, binary soft weak
separation axioms in binary soft topological spaces are reflected.

Definition 3.1. Let (F,A) be any binary soft sub set of a binary soft topological space
(X,Y, T, E) then (F,A) is called

1) Binary soft b-open set of (X,Y, T, E) if (F,A) € cl(int((F,A) U in(cl((F, A) and
2) Binary soft b-closed set of (X,Y, T, E) if (F,A) 2 cl(int(F,A))) nin(cl(F, A))))

The set of all binary b-open soft sets is denoted by BSBO (U) and the set of all binary b-
closed sets is denoted by BSBO (U).

Definition 3.2. A binary soft topological space (X, Y, M, A) is called a binary soft b-T, space
if for any two binary soft points (x4,v1), (X2, y2)E(X Y) such that x; > x, ,y; >y, there
exists binary soft b-open sets (F,A) and (F,A) which  behaves

as(x1,y1) € (F1,A), (x2,y2) g (F1, A) or (x2,¥2) € (F2,A) and (x4,y1) g (F2, A).
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Definition 3.3. A binary soft topological space (X, Y, M, A) is called a binary soft b- T, space
if for any two binary soft points (x;,y1), (x5, 72)E(X,Y) such that x; > x, ,y; >y, If there
exists binary soft b-open sets (F,A) and (F, A) which  behaves
as(xy,y1) € (Fy,A) and (xp,y,) € (F1,A) and (x,,¥2) € (F2,A) and (x4,y1) € (F2, A).
Definition 3.4. Two binary soft b-open sets ((F,A), (G,A)) and (H,A), (I, A) are said to be
disjoint if ((F,A) N (H,A),(G,A) N (I,A)) = (®,®). That is (F,A) N (H,A) = (¢, ®) and
(G,A) 1 (LA) = (P, D).

Definition 3.5. A binary soft topological space (X,Y, M, A) is called a binary soft b-T, space

if for any two binary soft points (x4, V1), (X,,y,)E(X Y) such that x; > x, ,y; >y, If there
exists binary soft b-open sets (F,,A) and (F,,A) which behaves as(xy,y;) € (F1,A) and
(X2,¥2) g (F,,A) and moreover (F;,A)and(F,,A) are disjoint that is (F{,A) N (Fy, A) =
(D, D).

Definition 3.6. A binary soft topological space (X, Y, T x o, A) is called a binary soft b-T, with
respect to the first coordinate if for every pair of binary points (x4, a), (y1, a) there exists
((F,A), (G,A))ét x o withx,£(F,A),y; & (F,A),0€(G,A).where b-open (F,A)%in T and b-
open (G,A)in o.

Definition 3.7. A binary soft topological space (X,Y, T X o, A) is called a binary soft b-T, with
respect to the second coordinate if for every pair of binary points (§3,x5), (B,y,) there exists
((F,A), (G,A))ét x o withBE(F, A),x,E(G,A),y, € (G, A). where b- open (F, A)'in T and b-
‘open (G,A)in o.

Definition 3.8. A binary soft topological space (X, Y, M, A) is called a binary soft b- T, space
if for any two binary soft points (eg,, en, ), (eg,, en,)€(Xa, Ya) such that e, > eg,, ey, >
ey, there exists binary soft b-open sets (F;,A) and (FA) which behaves

aS(eGl,e]H]l) E (Fl,A) , (6@2, 6]].]12) g (Fl,A) or (e(c,z, eﬂ.ﬂz) E (Fz,A) and (eGl, eHl) E (Fz,A)

Definition 3.9. A binary soft topological space (X,Y, M, A) is called a binary soft b-T; space
if for any two binary soft points (eg,, e, ), (eg, en,)€(Xa, ¥a) such that eg, > eg,, ey, >
ey, If there exists binary soft b-open sets (F;,A) and (FA) which behaves as
(3@1, e[[.ﬂl) é (Fl, A) and (3@2, eHZ) é (Fl,A) and (eGZ, eﬂ-ﬂz) é (Fz,A) and
(ecml»e[ml) ¢ (F2,4).

Definition 3.10. A binary soft topological space (X,¥, M, A) is called a binary soft b- T,
space if for any two binary soft points (eg,,em, ), (ég, em,)E(Xa, Ya) such that eg, >
eg,: en, > em, If there exists binary soft b-open sets (Fy, A) and (F,, A) which behaves as
(egy en,) € (Fi,A) and (eg,, en,) € (Fy, A) and moreover (Fy, A)and (F,, A) are disjoint.

Definition 3.11. A binary soft topological space (X,Y,7 X o, A) is called a binary soft b- T,
with respect to the first coordinate if for every pair of binary points (eg,, @), (en,, @) there

exists ((F,4), (G,A))&t x o with e, E(F, A), ey, & (F,A),0€(G, A) where b-open (F, A)"in
T and b-open (G, A)in o.
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Definition 3.12. A binary soft topological space (X,Y,7 X o, A4) is called a binary soft b- T,
with respect to the second coordinate if for every pair of binary points (B, eg,), (8, en,) there
exists ((F,A), (G, A))Et x o WithBE(F, A), e, E(G, A) ew, & (G, A). where b- open (F,A)’in
T and b-open (G, A)in o.

4. Soft Binary Structures with Respect to Ordinary Points

Theorem 4.1. If the binary soft topological space (X, Y, p x a,A) is a binary soft b- T,, then
(X,p,A) and (Y, 0, A) are soft b- T,.

Proof. We suppose (X, Y, p x o, A) is a binary soft b- T,,. Suppose x;, x,€X and y,, y,EY with
such that x; > x, ,y; > y,. Since (X,Y,p x o, A) is a binary soft b- T,, accordingly there
binary soft b-open set ((F, A), (G, A)) such that

(xli yl)g((F' A), (G,A)) ’ (xZ' yz)g(FC,A), (GCﬂA)
or

(%1, y1)E((FC,A), (GC, A)) ; (x2,¥2)E((F, A), (G, A))

This  implies  that  either  x,E(F,A); x,E(FC,A); y,€(G,A); v,E(GC,A);  or
x,E(FC,A); y,E(GC,A); v,E(G,A). This implies either x,E(F,A);x,E(FC, A)or
x,E(FC,A); x,E(F,A) and either y,E(G,A); y,E(GE, A)ory,E(GC, A); y,E(G,A). Since
((F,4),(G,A))ép x o, We have b-open (F,A)ép and b-open(F,A)E o. this proves that
(X,p,A) and (Y, 0, A) are soft b-T,,.

Theorem 4.2. A binary soft topological space (X,Y,t x o, A) is binary soft b-T, space with
respect to first and the second coordinates, then (X, ¥, T x o, A)is binary soft b-T, space.

Proof. Let (X,Y,t X 0,A) is binary soft b-T, space with respect to first and the second
coordinates. Let (x1,v;), (X2, V2)EX X Y with x; > x, , y; > y,. Take a€Y and BEX.Then
(x1, @), (x5, ®)EX x Y .Since (X, Y, 7 X 0, A) is a binary soft b-Tyspace with respect to the first
coordinate, by using definition, there exists b-open sets (F,A) such that (G,A)
((F,4),(G,A))ér x o with x,E(F, A), x, & (F,A), a€(G,A). Since(B, 1), (B, y)EX X Y,
by using the arguments and using definition there exists ((H,A), (K,A))ér X g with
y:1E(K,A),y, & (K,A), BE(H, A). Therefore, (x1,y1) E((F, 4), (K, A)) and
(x2,v2) E((FC, 4), (K€, A)). Hence (X,Y, 7 X 0, A) is called a binary soft b- Tj.

Theorem 4.3. A binary soft topological space (X, t,A) and (Y, o, A) are soft b-T; spaces if and
only if the binary soft topological space (X,Y,t x g, A) is soft binary b-T;.

Proof. Suppose (X,7,A4) and (X, o, A) are soft b-T; spaces. Let (x1, y,), (x2,¥2)EX X Y with
X, > X, , Y1 > ¥, Since (X,1,A) is soft b-T; space, there exists soft b-open sets such that
(F,4),(G,A)Er, x,E(F, A) and x,E(G, A) such that x; & (G,A) and x, & (F,A). Also, since
(Y, 0,4) is soft b-T, space, there exists soft b-open sets such that (H, A), (I, A€o, y,E(H, A)
and y,£(I1,A) such that y, € (I,A) and y, & (H,A).thus (x1,y,)E((F,A), (H,A))and
(x2,¥2)E((G, 4), (1, 4)) with (x1,y1)E((GE, 4), (1€, 4)) and
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(x1, 1) E((FC, A), (HE, A)).This implies that (X, ¥, T x g, A) is soft binary b-T;. Conversely
assume that (X, ¥, t x o, A) is soft binary b-T;. Let x;, x,EX and y;, y,EY such that x; > x,,
y1 > y,. Therefore (xq,y,), (x5, y,)EX X Y. Since (X,Y,7 X g, A) is soft binary b-T,, there
exists  b-open sets (F,A),(G,A) and b-open  sets (H,A),(,A)E(t x
a), (e, y)E((F, 4), (G, 4)) and (x1,y,)E((H, 4), (I, A)) such that (x,y1)E(HE, 4), (I, 4)
and  (x3,¥,)E((FC,4), (G, A)). Therefore, x; E(F, A), x,£(H,A) and x,E(HC,A) and
x,E(F¢,A) and ,y,E(G¢,A) and y,EU,A) and ,y,EUC,A) andy,E(GC, A). Since
(F,A),(G,A)Et x o, We have(F, A), (H,A)Et and (G, A), (I, A)Eo. This proves that (X, 7, A)
and (X, o, A) are soft b-T;spaces.

Theorem 4.4. A binary soft topological space (X, Y, M, A) is binary soft b-T; space if and
only if every binary soft point go(X) X g(Y) is binary soft b-closed.

Proof. Suppose that (X,¥,M,A) is binary soft b-T; space. Let (x,y)EX xVY. Let
{x}, {yHEp(X) x (Y).We shall show that ({x}, {y}) is binary soft b-closed.it is sufficient
to show that (X\{x}, Y\{y}) is binary soft b-open. Let (a, b)E(X\{x},Y\{y}) . This implies
that a€X\{x} and bEY\{y}. hence a # x and b # y .That is, (a,b) and (x,y)are distinct
binary soft points of X x Y. Since (X,Y, M, A) is binary soft b-T, space, there exists binary
soft b-open sets ((F,A),(G,A)) and (H,A),(I,A) such that (a, b)E((F,A),(G,A)) and
(x,v)E((H,A),(I,A)) such that (a,b)E((HE, A),(I A)) and (x,y)E((FC,A), (G, A).
Therefore, ((F,A),(G,A)) € ({x}, {y}). Hence({x}¢,{y}°) is a soft neighbourhood of
(a, b).This implies that ({x}, {y})is binary soft b- closed. Conversely, suppose that ({x}, {y})is
binary soft b-closed for every (x,y)EX X Y.Suppose (x1, V1), (X2, ¥2,)EX X Y with x; > x,,
y, > v,.Therefore, (x,, y,)E({x )6, {v13) and € ({x1}¢, {y;}°)is binary soft b-open. Also
(1, VDE{x ) Do} and  E({x,)6, {y1}¢)is  binary  soft  b-open  set.  Also
(1, ¥ E{x2 )6, (.39 and - E({x, 3¢, {y,}¢) is binary soft b-open set. This shows that
(X, Y, M, A) is binary soft b-T; space.

Theorem 4.5. A binary soft topological space (X, t,A) and (¥, g, A) are soft b-T, spaces if and
only if the binary soft topological space (X,Y,t x g, A) is soft binary b-T5.

Proof. Suppose (X,t,4) and (X, o, A) are soft b-T, spaces. Let (x;, 1), (x2,¥2)EX X Y with
X, > X, ,y; > Yo Since (X, 1, A) is soft b-T, space, there exists soft b-open sets such that
(F,A),(G,A)ét, x,E(F, A) and x,E(G, A) such that x; € (G,A) and x, & (F,A). Also, since
(Y,0,4) is soft b-T,space, there exists distoint soft b-open sets such that
(H,A4),(I,A)€c,y,E(H,A) and y,E(I,A) such that y, & (I,A) and y, & (H,A). Thus
(x1,71)E((F, A), (H,4)) and (x3,¥2)E((G,4), I, A)) with (x3,7,1)E((GE, A), (I€,4)) and
(x1, 71)E((FC, A), (HE, A)). Since (F,A) and (G, A) are disjoint, (F,A) N (H,A) = (@, ®).
Also, since (H,A4) n (I,A) = (@, ®). Thus ((F,A) n (H,4),(G,A) n (,4)) = (@,®). This
implies that  we have this implies that (X, Y, T x g, A) is soft binary b-T,. Conversely assume
that (X, Y, 7 X o, A) is soft binary b-T,. Let x;, x,EX and y,, y,EY such that x; > x, , y; > y,.
Therefore (x1,v1), (x4, y1)EX x Y. Since (X, Y, t X o, A) is soft binary b-T,, there exists binary
soft b-open sets (F,A), (G,A) and there exists binary soft b-open sets (H,A), (I, A)E(t X
0), (1, y1)E((F, A), (G, A)) and (x5, y2)E((H, A), (1, A)) such that (x;,y1)E(HE, A), (I€, A)
and  (x2,¥2)E((F€,A4), (G, A)). Therefore, x; E(F, A), x,E(H,A) and x,E(HE,A) and
x,E(FC,A) andy,E(GC,A) and y,EU,A) and ,y,EUC A) and y,E(GC,A). Since
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(F,A),(G,A)Et x o, We have(F, A), (H,A)Et and (G, A), (I, A)Eo. This proves that (X, 7, A)
and (X, o, A) are soft b-T,spaces.

5. Soft Binary Structures with respect to Soft Points

Theorem 5.1. If the binary soft topological space (X,Y, p x g, A) is a binary soft b-T,, then
(X,p,A) and (Y, 0, A) are soft b- T,.

Proof. We suppose ()TA,ﬁ,pxa,A) is a binary soft b-T,. Suppose eGl,eﬁzé)?Afand

emyr en,EYa With such that eg, > eg,, en, > ey, .Since (X, Y, p X g,A) is a binary soft b-
T,,accordingly there binary soft b-open set ((F, A), (G, A)) such that

(e([;,l! eﬂ'ﬂl)g((F' A), (G,A)) ; (er’ eﬂ-ﬂz)g(FClA)l (GCiA)
or
(e([;,lr eﬂ-ﬂl)é((FC'A)ﬂ (GC,A)); (6@,2' eﬂ-ﬂz)é((F'A)ﬂ (G,A))

This  implies that either eg E(F,A);eq,E(FC, A); ey, E(G,A); ey, E(GE,A)  or
e, E(FC,A); ey, E(GE, A); ey, (G, A). This implies either eg, E(F,A);eq,E(FC,A) or
e, E(FC,A); x,E(F, Aand  either ey, E(G,A); ey, E(GE, A)orey, E(GE, A); en,€(G,A).
Since ((F, 4), (G, A))&p x o, We have b-open (F, A)Ep and b-open(F, A)E o. this proves that
(X,p,A) and (Y, 0, A) are soft b- T,.

Theorem 5.2. A binary soft topological space (X,Y,t x o, 4) is binary soft b-T, space with
respect to first and the second coordinates, then (X, Y, T x o, A)is binary soft b-T, space.

Proof. Let (X,Y,t X 0,A) is binary soft b-T, space with respect to first and the second
coordinates. Let (%1'611411)' (eGZ,eHZ)SX XY with  eg, > eg,,en, > e, Take a€¥ and
BEX.Then (g, ), (eq, @)EX X Y .Since (X,Y,7 X 0,A) is a binary soft b-Tyspace with
respect to the first coordinate, by using definition, there exists b-open sets ((F, A), (G,A))ér X
o with eg,E(F,A), eg, & (F,A), a€(G,A). Since(B, ey, ), (B en,)EX X Y, by using the
arguments and using definition there exists b-open sets ((H,A),(K,A))Et x o with
en, EK, A), ey, & (K, A), BE(H, A). Therefore, (e, en,) E((F,4), (K,A)) and
(e, €my) E((F¢,A), (K¢ A)). Hence (X, Y, 7 x 0, A) is called a binary soft b-T,.

Theorem 5.3. A binary soft topological space (X, t,A) and (¥, o, A) are soft b-T; spaces if and
only if the binary soft topological space (X, Y, t x o, A) is soft binary b-Ty;.

Proof. Suppose (X,7,4) and (X, g, A) are soft b-T;spaces. Let (eg,, en,) , (ég, en,) EX X Y
with eg, > eg, , em; > em,- Since (X, 7, A) is soft b-T; space, there exists soft b-open sets such
that (F,A), (G, A)Et, eg,E(F,A) and eg,E(G, A) such that eg, & (G,A) and eg, & (F,A).
Also, since (Y,0,4) is soft b-T;space, there exists soft b-open sets such that
(H,4),(1,A)€0, ey, E(H,A) and ey, E(I,A) such that ey, & (I,A) and ey, & (H,A).thus
(ecpen)E((F,A), (H,4))and (eg,, en,)E((G,A), I, A)) with (eg,, en,)E((GE, A), (I€, 4))
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and (eg,, en,)E((FC,A), (HC, A)).This implies that (X,¥,7 X g,4) is soft binary b-T;.
Conversely assume that (X,Y,t X g, A) is soft binary b-T;. Let eg,, eg,EX and ey, ey, EY
such that eg, > eg, , em, > em,- Therefore (eg,,em,), (e, em,)EX X Y. Since (X,Y,7 X
o,A) is soft binary b-T;, there exists b-open sets (F,A),(G,A) and b-open sets
(H,A),(I,A)E(T x 0), (eg,reny )E((F, A), (G, A)) and (eg,, en,)E((H, A), (I,A)) such that
(eg,» en,)EHE, A), (I€, A) and (ec, e, )E((FC,A), (GS, A)). Therefore,
e, E(F,A), eg,E(H,A) and eg, E(HC, A) and eg,E(FC,A) and , y,E(GC, A) and ey, (1, A)
and , ey, E(I€, A) and , e, £(GE, A). Since (F, A), (G, A)ét x g, We have(F, A), (H, A)Et and
(G, A),(I,A)Ea. This proves that (X,7,A) and (X, g, A) are soft b-T; spaces.

Theorem 5.4. A binary soft topological space (X,Y, M, A) is binary soft b-T; space if and
only if every binary soft point g (X) X g(Y) is binary soft b-closed.

Proof. Suppose that (X,Y,M,A) is binary soft b-T; space. Let (x,y)EX xVY. Let
({x}, {fegDEP(X) x p(Y).We shall show that ({eg},{ey}) is binary soft b-closed. It is
sufficient to show that (X\{eg}, Y\{ex}) is binary soft b-open. Let (a,b)E(X\{eg} Y\{eu})-
This implies that a€X\{eg} and bEY\{ey}. Hence a # eg and b # ey. That is, (a, b) and
(e, ey) are distinct binary soft points of X x Y. Since (X, ¥, M, A) is binary soft b- T; space,
there exists binary soft b-open sets ((F,A),(G,A)) and (H,A),(I,A) such that
(a,b)E((F, A), (G,A)) and (x,y)E((H,A),(I,A)) such that (a, b)E((HE, A), (I¢,A)) and
(e, en) E((FC, A), (G€, A)). Therefore, ((F,A), (G, A)) € ({eg)C, {en}). Hence({eg}C, {en}®)
is a soft neighbourhood of (a,b). This implies that ({eg},{ey})is binary soft b-closed.
Conversely, suppose that ({eg} {en}) is binary soft b-closed for every (eg,ey)EX XY.
Suppose (e eny) » (€gy em,)EX X YWitheg, > eg, , en, > em, Therefore,
(ecpen)E({ec,) {en,)) and  ({eq,) {ew,}) is binary soft b-open. Also

(eGl,eHI)S({eGZﬁeHZ}C) and & ({eﬁlﬁeﬂl}c) is binary soft b-open set. Also
(ecp en)Eeq, ) {en,) ) and E({eg, ), {en,) ) is binary soft b-open set. This shows that
(X,Y, M, A) is binary soft b-T; space.

Theorem 5.5. A binary soft topological space (X, t,A) and (Y, o, A) are soft b-T,spaces if and
only if the binary soft topological space (X, Y, T x o, A) is soft binary b-T,.

Proof. Suppose (X,7,4) and (X, g, A) are soft b-T,spaces. Let (eg,, em,), (ég, en,)EX X Y
witheg, > eg, , em; > em,- Since (X, 7, A) is soft b-T,space, there exists soft b-open sets such
that (F,A), (G, A)E, eg,E(F,A) and eg,E(G, A) such that eg, & (G,A) and eg, & (F,A).
Also, since (Y,0,4) is soft b-T, space, there exists disjoint soft b-open sets such
that(H, A), (I, A)€o, ey, E(H, A) and ey, E(I, A) such that ey, & (I, A) and ey, & (H, A).thus
(ecpen)E((F,A), (H,4))and (eg,, en,)E((G,A), I, A)) with (eg,, en,)E((GE, A), (I€, 4))
and  (eg,, en,)E((FC,A4), (HE, A)).Snce(F, A) and (G, A)are disjoint, (F,A) N (H,A) =
(@, ). Also, since(H,A) N (I,A) = (&, ®). Thus((F,A) N (H,A4),(GANUA)=
(@, ®). This implies that ~ we have this implies that (X,Y,t x o, A4) is soft binary b-T,.
Conversely assume that (X,Y,t X g, A) is soft binary b-T,. Let eg,, eg,EX and ey, ey, EY
such thateg, > eg, , en; > em, Therefore (eg,, en,), (eg,, em,)EX X Y. Since (X, Y, 7 X g, A)
is soft binary b-T,, there exists binary soft b-open sets (F, A), (G,A) and there exists binary
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soft b-open sets (H,A), (1, A)E(T X 0), (€6, en, ) E((F,A), (G, A)) and
(g en,)E((H,A), (1,A)) such that (egy) eHl)E(HC,TXT(IC, A) and
(egy em,)€ ((FC,A), (GC,A)). Therefore, eg, E(F,A), eg,£(H,A) and e, E(H®,A) and
eg,E(FC,A) and , ey, E(GE,A) and ey, E(1,A) and |, e, £, A) and , ey, E(GE, A). Since

(F,A), (G,A)Et x 6, We have(F,A), (H,A)Et and (G, A), (I, A)Eo. This proves that (X, t, A)
and (X, o, A) are soft b-T,spaces.

6. Conclusion

The soft separation axioms namely b-T,, b-T, and b-T, are extended to binary soft b-T,, b-T,
and b-T, structures. b-T,space with respect to first and second co-ordinates are beautifully
reflected.
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