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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
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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.

Binary soft topology, binary soft weak open sets. binary soft weak closed sets, binary soft weak separation axioms
and binary soft T, space with respect to coordinates.

1. INTRODUCTION

The concept of soft sets was first introduced by Molodtsov in 1999 as a
general mathematical technique for dealing with uncertain substances [1].
In, 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 [1,2]. Point soft set topology deals with a non-
empty setX 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 onX.

In 2016 Ahu Acikg6z and Nihal Tas introduced the notion of binary soft set
Theory on two master sets and studied some basic characteristics [3]. In
prolongation, a group researcher planned the idea of binary soft topology
and linked fundamental properties which are defined over two master sets
with appropriate parameters [4]. Other researchers threw their detailed
discussion on Binary Soft Topological [5]. Dr. A. Kalaichelvi and P.H. Malini
beautifully discussed Application of Fuzzy Soft Sets to Investment Decision
and also discussed some more results related to this particular field [6]. N.
Y. Ozgiir and N. Tas, studied some more Application of Fuzzy Soft Sets to
Investment Decision Making Problem [7]. N. Tas, N. Y. Ozgiir and P. Demir
worked over An Application of Soft Set and Fuzzy Soft Set Theories to
Stock Management J. C. R. Alcantud et al carefully discussed Valuation
Fuzzy Soft Sets: A Flexible Fuzzy Soft Set Based Decision-Making
Procedure for the Valuation of Assets N. Cagman, S [8-10].

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 1: [11]. 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 ofE. 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 € -approximate elements of the soft set (F, A). Clearly, a soft set

isnot a set.
Let Uy, 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: [3]. 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) for each e € A such thatX € U;,Y S
U,

Definition 3: [3]. A binary soft set (F, A) over U,,U, is called a binary
absolute soft set, denoted byA if F () = (U, U,) for eache € A.

Definition 4: [3]. The intersection of two binary soft sets of (F, A) and (G,
B) over the common U,, U, is the binary soft set (H, C), where C = ANB
and foralle € C

Xy Y,)ife€e A-B
(X, Y,) ifeeB—A
X;UX,,Y;UY,)ifee AnB

H(e) =

Such that F(e) = (X4,Y;) for each e € A and G(e) = (X,,Y,) for eache € B.
We denote it (F,A) U (G,A) = (H,C)

Definition 5: [3]. The intersection of two binary soft sets (F, A) and (G, B)
over a common Uy, U, is the binary soft set (H, C), whereC = AN B, and
H(e) = (X; nX;,Y; NY,) ) for each e € C such that F(e) = (X,,Y;) for
each e€A and G(e) = (X, Y,)for eache € B. We denote it as
(F,A) 1 (G,B) = (H,C)

Definition 6: [3]. 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

() ASB,

(ii) X; €X,andY; €Y, Such that F(e) = (X;,Y;) , G(e) = (X, Y,) for
eache € A. We denote it as (F,A) g (G,B).

Definition 7: [3]. A binary soft set (F, A) over Uy, U, is called a binary null
soft set, denoted by if F(e) = (¢, ¢ ) for eache € A.

Definition 8: [3]. The difference of two binary soft sets (F, A) and (G, A)

Cite The Article: Arif Mehmood Khattak, Zia Ul-Haq, Zamir Barki, Muhammad Ilyas (2018). Application Of Soft P-Open Set To Binary Soft Structures.
Acta Scientifica Malaysia, 2(2) : 23-26.


https://core.ac.uk/display/201064228?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://doi.org/10.26480/asm.02.2018.23.26

Acta Scientifica Malaysia (ASM) 2 (2) (2018) 23-26

over the Common Uy, U, is the binary soft set (H, A), where H(e) (X; —
X,,Y; —Y,) foreach e € A such that(F,A) = (X;,Y;) and (G,A) = (X, Y,).

Definition 9: [4]. Let T, be the collection of binary soft sets over Uy, U,
then 1, is said to be a binary soft topology on U,, U, if

M Xet,

(ii) The union of any member of binary soft sets in t, belongsto t, .
(iii) The intersection of any two binary soft sets in T, belongsto t, .
Then (U,, U,, T,, E) is called a binary soft topological space over U;,U, .

Definition 10: 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 pre-open set of (X, Y, T, E) if (F,A) € in (cl((F, A))) and

2) Binary soft pre-closed set of (X, Y, T, E) if (F,A) 2 cl(int(F, A))).

The set of all binary P-open soft sets is denoted by BSPO (U) and the set of
all binary P-closed sets is denoted by BSCO (U).

3.BINARY SOFT WEAK SEPARATION AXIOMS

In this section binary soft weak separation axioms in Binary Soft
Topological Spaces are reflected.

Definition 11: A binary soft topological space (X, Y, M,A) is called a
binary soft P, space if for any two binary soft points (x,,y;), (X2, y2)E(X, Y)
such that x; > x,,y, >y, there exists bmary soft p-open sets (Fy,A) and
(F,,A) which behaves as(xy,y;) € (Fy,A), (X2, v2) A (F,A) or

(x2,y,) € € (F2,A) and (x;,y1) E (F2,A).

Definition 12: A binary soft topological space (X, Y, M, A) is called a
binary soft P, space if for any two binary soft points (x,y;), (X2, y2)EX, Y)
suchthatx; > x,,y; >y, Ifthere exists binary soft p-open sets (Fy,A) and
(F2,A)  which behaves as(xy,y,) € (F,,A) and (x3,y,) é (F1,A) and

(%2,¥5) € (F5,A) and (x,,y,) & (Fy,A).

Definition 13: Two binary soft p-open sets ((F, A), (G, A)) and (H, A), (1, A)
are said to be disjoint if ((F,A) N (H,A), (G,A) N (I,A)) = (, ®). That is
(F,A) 1 (H,A) = (@,®) and (G,A) N (LA) = (P, ).

Definition 14: A binary soft topological space (X,Y, M, A) is called a
binary soft P, space if for any two binary soft points (x,y;), (X2, y2)E(X, Y)
such that x; > x, ,y; >y, If there exists binary soft p-open sets (F;,A)
and (F,,A) which behaves as(x,,y;) g (F1,A) and (X,,¥,) g (F,,A) and
moreover (F;, A)and(F,, A) are disjoint.

Definition 15: A binary soft topological space (X,Y,T X 0,A) is called a
binary soft P, with respect to the first coordinate if for every pair of binary
points (X1, @), (y1, @) there exists ((F,A),(GA)Erxo
withx, £(F,A),y; & (F,A),aé(G, A).where p-open (F,A)'in T and p- open
(G,A)ino.

Definition 16: A binary soft topological space (X,Y,T X 0,A) is called a
binary soft P, with respect to the second coordinate if for every pair of
binary points (B,xp),(B,y;) there exists ((F,A),(GA))érxo
withBE(F, A),x,E(G,A)y, & (G,A). where p-open (F,A)'in T and p- ‘open
(G,A)ino. eg, ey

Definition 17: A binary soft topological space (X, Y, M,A) is called a
binary soft P, space if for any two binary soft points
(ecy emy ) (€qy em,)E(Xa, Ya) such that eg, > eg,, ey, > ey, there exists
binary soft p-open sets (F;,A) and (F, A) which behaves
as(eg,.en,) € (F1,A), (eg, en,) € (F1,A) or (eg, en,) € (F2,A) and
(eﬂlleﬂ-ﬂl) & (F2, A).

Definition 18: A binary soft topological space (X,Y, M, A) is called a
binary soft P; space if for any two binary soft points
(ecy em, ) (eqy em,)E(Xa Va) such that eg, > eg,, ey, > ey, If there
exists binary soft p-open sets (F;,A) and (F,,A) which behaves
as(eg,.en,) € (F, A) and (eg, en,) € (F1,A) and (eg, en,) € (Fy, A)
and (eGl,eﬂl) & (F,,A).

Definition 19: A binary soft topological space (X,¥, M, A) is called a
binary soft P, space if for any two binary soft points
(eGl,ewl),(eGZ,eHZ)é()?;,Z) such that eg, > eg,, ey, > ey, If there
exists binary soft p-open sets (F;,A) and (F,,A) which behaves

as(eﬁl,ewl) g (F,,A) and (e‘Gz'eIle) g (F,,A) and moreover

(Fy, A)and(F,, A) are disjoint.

Definition 20: A binary soft topological space (X,Y,7 X g, 4) is called a
binary soft P, with respect to the first coordinate if for every pair of binary
points (egy @), (em,, @) there exists ((F,4),6,A))étxo
with eGlé(F,A), en, & (F,A),aé(G, A).where p-open (F,A)'in T and p-
open (G, A)in 0.

Definition 21: A binary soft topological space (X,¥,7 x 0,4) is called a
binary soft P, with respect to the second coordinate if for every pair of
binary points (B, eg,), (B, en,) there exists ((F,A), (G,A))é‘[ X0
withﬁ&:(F,A),ecﬂ,zg(G,A),eﬂ.llz & (G, A). where p-open (F,A)'in T and p-
open (G, A)in 0.

4. BINARY SOFT STRUCTURES WITH RESPECT TO ORDINARY
POINTS

Theorem 1. If the binary soft topological space (X, ¥, p X 7, A) is a binary
softP,, then (X, p, A) and (¥, g, A) are softP,.

Proof. We suppose (X,¥,p x g, A) is a binary soft P,. Suppose x;,x,EX
and y,,y,EY with such that x; > x, ,y; > y,.Since (X,¥,p X 0,4) is a
binary soft Py,accordingly there binary soft p-open set ((F, A), (G, A)) such
that (xll yl)é((FlA)l (G,A)) ; (le Y2)5(FC,A): (GClA) or
(x, y1)E((FC,A), (G, A)) ; (x2,7,)E((F,A),(G,A)).This implies that
eitherx, E(F, A); x,E(FC¢, A); y,£(G, A); v,E(GE, A);or

x,E(FC,A); y,E(GE, 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
y1€(G, 4); ¥,E(G¢, A)ory,E(G, A); ¥,E(G, A). Since ((F,A4),(G,A))Ep x
o, We have p- open (F, A)€p and p-open(F, A)€ o. this proves that (X, p, A)
and (¥, 0, A) are soft P,.

Theorem 2. A binary soft topological space (X, ¥, x g, 4) is binary soft
P, space with respect to first and the second coordinates, then
(X,Y,7 X g,A)is binary soft P, space.

Proof. Let (X,Y,7 X 0, A) is binary soft P, space with respect to first and
the second coordinates. Let (x;,,), (x5, ¥,)EX X Y with x; > x, ,y, >
y,.Take a€Y and BEX.Then (x;, @), (x,, ®)EX X Y Since (X,¥,7 x ,4) isa
binary soft Pyspace with respect to the first coordinate, by using definition,
there exists ((F,A),(G,A))ér x o with x,E(F, 4), x, & (F,4), a&(G, A).
Since(B,v,), (8,y,)EX X Y, by using the arguments and using definition
there exists ((H,A), (K,A))é‘[ X o with
y,E(K,A),y, & (K,A), BE(H, A).Therefore, (x1,y;) E((F,A),(K,4) and
(%2, ) E((F€, A), (K€, A)). Hence (X, ¥, x g, A) is called a binary soft b-
To

Theorem 3. A binary soft topological space (X,7,4) and (¥, g, A) are soft
P, spaces if and only if the binary soft topological space (X,¥,7 x 0, 4) is
soft binary P;.

Proof. Suppose (X,7,4) and (X,0,4) are soft P spaces. Let
(x,y1), (X2, ¥)EX X Y with  x; > x, ,y; > y,. since (X,1,4) is soft
P, space, there exists soft p-open sets such that (F,4),(G,A)ét, x,E(F, A)
and x,E(G, A) such that x; & (G,A) and x, & (F, A). Also, since (¥, 5, 4) is
soft  P;space, there exists soft p-open sets such that
(H,A),U,A)éo,y,E(H,A) and y,EU,A) such that y, € (,A) and
yo & (H,A).thus (x;,7,)E((F,A), (H,A4))and (x,,¥,)E((G,4), I, A)) with
(xl,yl)S((GC A), (I, 4)) and (x;,y,)E((FC, A), (H®, A)).This implies that
(X,Y,T X 0, A) is soft binary P;. Conversely assume that (X,¥,7 x 0, 4) is
soft binaryP;. Let x;,x,EX and y;,y,EY such that x; >x, ,y; > y,.
Therefore (xy,y1), (x5, ¥2)EX X Y. Since (X,¥,7 x 0,4) is soft binary P;,

there exists (F,A),(G,A) and (H,4),,A)E(T %
0), (x1,y)E((F,A),(G,4)) and (x,y,)E((H,A),(I,4)) such that
(60, y1)EHE, A), 1€, 4) and (2 v2)E((FE, 4), (G, A)).

Therefore, x,E(F,A), x,E(H,A) and x,E(H®,A) and x,E(F¢,A) and
,v:.E(GC,A) and y,E(,A) and ,y,E(I,A) and ,y,E(G¢, A). Since
(F,4),(G,A)Et x 5, We have(F,A),(H,A)Et and (G,A),(I,A)Eo. This
proves that (X, 7, 4) and (X, o, A) are soft P, spaces.

Theorem 4. A binary soft topological space (X, ¥, M, A) is binary soft P,
space if and only if every binary soft point g (X) X (Y) is binary soft
p-closed.

Proof. Suppose that (X,¥, M, A) is binary soft P, space. Let(x,y)EX X Y.
Let ({x}, W) Ep(X) x (¥).We shall show that ({x}, {y}) is binary soft p-
closed.it is sufficient to show that (X\{x}, Y\{y}) is binary soft p-open. Let
(a, b)E(X\{x}, Y\{y}) . This implies that a€X\{x} and bEY\{y}. hence a #
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x and b # y .That is, (a,b) and (x,y)are distinct binary soft points of
X x Y. Since (X, ¥, M, A) is binary soft P, space, there exists binary soft p-
open sets ((F, A), (G, A)) and (H, A), (I, A) such that (a, b)E((F, 4), (G, A))
and (x,y)E((H,A4),(1,A)) such that (a,b)E((HS, A), (I A)) and
(x, Y)E((FC,A),(G,A)).  Therefore,  ((F,4),(G,4) < ({x}5, {y}9).
Hence({x}%,{y}) is a soft neighbourhood of (a,b).This implies that
({x}, {y}Dis binary soft p-closed. Conversely, suppose that ({x},{y})is
binary soft b-closed for every (x,y)EX x Y.Suppose (x,¥;), (X2, 2)EX X
Y with X, >x, v >y, Therefore, (x5, v,)E({(x, )% {7,)¢) and
& ({25, 1 )9)is binary soft p-open. Also (xy,y:)E({x, )¢ [¥,}¢) and
E{x, 3%, {y1}9) is binary soft p-open set. Also (x;,v,)E({x,}°, {¥,}¢) and
E{x,}%, {¥,)°) is binary soft p-open set. This shows that (X, ¥, M, 4) is
binary soft P; space.

Theorem 5. A binary soft topological space (X,t,4) and (Y, g, A) are soft
P,spaces if and only if the binary soft topological space (X,¥,7 x g, 4) is
soft binary P,.

Proof. Suppose (X,7,A) and (X,0,A) are soft P,spaces. Let
O, y1), (2, ¥)EX XY with  x; >x, ,y; > ¥,. since (X,1,4) is soft
P,space, there exists soft p-open sets such that (F, A), (G, A)€t, x,E(F, A)
and x,&(G,A) such that x, € (G, A) and x, & (F, A). Also, since (7,0, 4) is
soft P,space, there exists disjoint soft p-open sets such
that(H, A), (I, A)éo, y,E(H,A) and y,E(I,A) such that y, & (I,A) and
v, & (H,A).thus (x,,5,)E((F,A), (H,A4))and (x,,y,)E((G, A), (I, A)) with
(xlv}ﬁ)g((GC.A)l (ICvA)) and (xl,yl)f((FC,A), (HC.A))-
Snce(F, A) and (G,A)are disjoint, (F,A) N (H,A) = (@, P). . Also
since(H,A) N (1,4) = (&, ®). Thus((F,4) N (H,4),(G,A) n(,4)) =
(@, @). This implies that we have this implies that (X, 7,7 X ¢, 4) is soft
binaryP,. Conversely assume that (X,¥,7 X g,4) is soft binaryP,. Let
x1,%,EX and y,,y,EY such that x; >x, ,y, >y, Therefore
(x1,v1), (X1, ¥1)EX x Y. Since (X, ¥, 7 X 0, A) is soft binary P,, there exists
binary soft p-open sets (F, 4), (G, A) and there exists binary soft b-open
sets (H,A), (I, AE( x 0), (x1, y1)E((F, A), (G, A) and
(x2,¥,)E((H,4),(I,4)) such that (xl,yl)é(HC,Z)T(IC,A) and
(x2,¥2)E((F€, 4), (G, A)). Therefore, x, E(F, A), x,£(H, A) and x, E(HE, A)
and x,E(F¢,A) and ,v,E(G%,A) and y,E(I,A) and ,y,E(IC,A) and
,¥,E(GC,A). Since (F,A4),(G,A)Etxa, We have(F,4),(H,A)Er and
(G, 4), (1, A)Eo. This proves that (X, 7, 4) and (X, o, A) are soft b- T,spaces.

5. BINARY SOFT STRUCTURES WITH RESPECT TO SOFT POINTS

Theorem 6. If the binary soft topological space (X, Y, p X ¢, A) is a binary
soft Py, then (X, p, A) and (¥, g, A) are soft P,

Proof. We suppose (X, Z,p X 0,A) is a binary soft P,. Suppose
gy €a,6Xaand ey, ey, £V, with such that eg, > eg,, ey, > ey,.Since
X }i, p X a,4) is abinary soft Py,accordingly there binary soft p-open set
((F,A),(G,A) such that
(e eny)E((F, A), (G, A)) ; (ec, en,)E(FC, A), (GE, A) or
(e eny)E((FC,A),(GE,A)) ; (g, em,)E((F, A), (G, A)).This implies that
eithereg, E(F, A); e, E(FC, A); ey, (G, A); ey, E(GE, A);or

eGléj(FC,A); eHljf(GC,A); eHz(’::(G,A).~ This i implies either
eq;,l(Eﬂ(F,A) ;eG28~(FC,A)0r i eﬁlé‘(FC,Ag; x,E(F, A)and either
e, E(G,A); ey, E(GE,A)orey, E(GC, A); ey,E(G, A). Since

((F, A), (G, A))c‘;:p x o, We have p- open (F, A)£p and p-open(F, A)€ o. this
proves that (X, p, A) and (¥, 5, A) are soft P,

Theorem 7. A binary soft topological space (X, ¥, t x g, A) is binary soft P,
space with respect to first and the second coordinates, then (X,¥,7 x
o, A)is binary soft Pyspace.

Proof. Let (X,¥,7 x 0, A) is binary soft Pyspace with respect to first and
the second coordinates. Let (eg,,en,), (eGZ,eHZ)éXx Y with  eg, >
€g,» €H, > €n, Take a€Y and BEX.Then (eg,, @), (g, @)EX X Y.Since
(X,Y, 7 x g,A) is a binary soft Pyspace with respect to the first coordinate,
by using definition, there exists ((F, A), (G,A))é‘r X o with eﬁlé(F,A),
g, é (F,A), a&(G,A). Since(ﬁ, eﬂl), (B, e,mz)é:X XY, by using the
arguments and using definition there exists ((H,4), (K,4))ét x o with
eHlé(K,A), e, & (K, A), BE(H,A) where (H,A)is p-open in 7 and
(K,A)is p-open in o Therefore, (eg,,en,) é((F,A), (K,A)) and
(€g, emy) E((FC,A), (K€, A)). Hence (X, 7,7 X 0, 4) is called a binary soft
Py

Theorem 8. A binary soft topological space (X, 7,4) and (¥, g, A) are soft
P,spaces if and only if the binary soft topological space (X,¥,7 x g, 4) is

soft binaryP;.

Proof. Suppose (X,7,A) and (X,0,A) are soft P;spaces. Let
(ecy eny)  (ecyem,) EX XY with eg, > eg, , ey, > ep,. since (X, 7,4) is
soft P;space, there exists soft p-open sets such that (F,A4),(G,A)Er,
eg,E(F,A) and eg,E(G, A) such that eg, € (G,A) and g, & (F,A). Also,
since (Y,0,A) is soft P;space, there exists soft p-open sets such that
(H,4),(,A)éao, en,E(H,A) and ey,E(I,A) such that eHlé(l,A) and
ey, & (H,A).thus (eg,, ey, )E((F,A), (H,A))and (eg,, ex,)E((G, A), (I, A))
with (eGl,eH1)~£(~(GC,A), (I°,4)) and (eg,,en,)E((FC,A),(HE,A)).This
implies that (X,Y,7 X 0,4) is soft binary P,. Conversely assume that
(X,Y,t X 0,A) is soft binary P.Let eg,,eg,EX and ey, ey,EY such that
€g, > €g,» €H, > €n,-  Therefore (eGl,eHI),(eGZ,eHZ)éX x Y. Since
(X,Y,7 X g,4) is soft binary P;, there exists p-open sets (F, A), (G, A) and
p-open sets (H,A),(I,A)E(r x 0), (eg,, eHl)é((F,A), (G,4)) and
(eGZ,eHZ)é((H,A), (1,4)) such that (eGl,ewl)S(HC,mIC,A) and
(eGZ,eHZ)é((FC,A), (GC,A)). Therefore, e, E(F, A), eg,E(H,A)  and
eg,E(HE,A) and eg,E(F¢,A) and ,y,E(GS,A) and ey,E(,A) and
cey,EUC,A)  and ,ey,E(GC,A).  Since (F,A), (G, Dérxa, We
have(F,A), (H,A)Et and (G,A), (I,A)Ec. This proves that (X,7,4) and
(X,0,A) are soft P;spaces.

Theorem 9. A binary soft topological space (X,¥, M, A) is binary soft
Pyspace if and only if every binary soft point g2(X) X (Y) is binary soft
p-closed.

Proof. Suppose that (X,¥, M, A) is binary soft P;space. Let(x,y)EX X Y.
Let ({x}, {egDEP(X) X (Y).We shall show that ({x}, {ey}) is binary soft
p-closed.it is sufficient to show that (X\{eg}, Y\{ey}) is binary soft p-open.
Let (a,b)E(X\{eg},Y\{ex}) . This implies that a€X\{eg} and bEY\{ey}.
hence a # e¢g and b # ey .That is, (a,b) and (eg, ey)are distinct binary
soft points of X x Y. Since (X, ¥, M, A) is binary soft P, space, there exists
binary soft p-open sets ((F,A),(G,A)) and (H,A),(I,A) such that
(a,b)E((F, A), (G, 4A)) and (x,y)E((H,A), U, A)) such that
(a,b)E((HC,A),(I6,A)) and (eg en)E((FC, A), (G, A)). Therefore,
((F,4),(G A) < ({eg) . {en}?). Hence({eg)}’.{ex}) is a soft
neighbourhood of (a,b).This implies that ({eg}, {ex})is binary soft p-
closed. Conversely, suppose that ({eg}, {ey})is binary soft p-closed for
every (eg ey)EX X Y.Suppose (eg,,en,) ,(er,eHZ)&:X X Ywitheg, >

€g, en, > ey, Therefore, (ecy em,)E({ec, ) {en,}") and
& ({eGl}c, {eHl}c)is binary soft p-open. Also

(e, en)E(ec,) {eﬂz}:) and 5({%5733{!#}5) is binary soft p-open set.

Also (eg,, e, )E({es, ) {em,) ) and E({eq, ) {en, ) is binary soft p-open
set. This shows that (X, ¥, M, A) is binary soft P;space.

Theorem 10. A binary soft topological space (X, 7, 4) and (¥, g, A) are soft
P,spaces if and only if the binary soft topological space (X,¥,7 x 0,4) is
soft binary P,.

Proof. Suppose (X,7,4) and (X,0,A) are soft P,spaces. Let
(€gyr€my) (€gy em,)EX X Y witheg, > eg, , ey, > ey,. since (X,7,4) is
soft P,space, there exists soft p-open sets such that (F,A),(G,A)¢T,
eGlz‘S(F,A) and eGZE(G,A) such that eg, ¢ (G,A) and g, & (F,A). Also,
since (¥, 0, A) is soft P,space, there exists distoint soft p-open sets such
that(H, 4), (I, A)€a, ey, E(H, A) and ey, E(1, A) such that ey, & (I,4) and
ey, & (H,A).thus (e, en,)E((F, 4), (H,A))and (eg,, en,)E((G, A), (I, A))
with (e, eny)E((GE,A), €, A)) and
(egy em )E((FC, A), (HE, A)).Snce(F, A) and (G, Aare disjoint, (F,A) N
(H,A) = (&,9). Also since(H,A) N (I,A) = (&, ). Thus((F,A) n
(H,A4),(G, AN (I,A)) = (@, ®). This implies that we have this implies
that (X,¥,7 X 0,A) is soft binary P,. Conversely assume that (X,¥,7 x
0,4) is soft binary P,. Let eg,,eg,EX and ey,,ey,EY such that eg, >
eg,, en, > ey, Therefore (eg,,en,), (€g, em,)EX X Y. Since (X,¥,7x
0, 4) is soft binary P,there exists binary soft p-open sets (F, A), (G,A) and
there  exists binary soft p-open sets (H,A),(I,A)E(T X
0), (e, eny)E((F,A),(G,A)) and (eg,, ew,)E((H,A), (1,A)) such that
(eGl,eml)S(HC,mIC,A) and (€c, m,)E((FC,A), (G, A)).
Therefore, eg, E(F,A), g, E(H,A) and e, E(HE,A) and eg,E(FC,A) and
, e, E(GSA) and ey, E(1,A) and , ey, E(IS,A) and , ey, E(GE,A). Since
(F,A), (G,A)étx 6, We have(F,A),(H,A)t and (G,A), (1, A)€o. This
proves that (X, T, A) and (X, o, A) are soft P,spaces.
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6. CONCLUSION

The soft Separation Axioms namely, To, T1-Tzare extended to binary soft
P-To, P- T1 and P-T2 structures with respect to first and second co-
ordinates.
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