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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. 

 

Keywords – Binary soft topology, binary soft weak open sets, binary soft weak closed sets, binary soft weak 
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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 τ of sub set X under some set of parameters satisfying certain conditions. Such a 

collection τ is called a soft topological structure on X.  

 

In 2016 Acikgöz 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. Özgür and Taş [8] studied some more applications of fuzzy soft 

sets to investment decision making problem. Taş 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] Çağman and Enginoğlu 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 ε ∈ A, F (ε ) may be considered as the set of ε-

approximate elements of the soft set (F, A). Clearly, a soft set is not a set. 

 

Let U1, U2 be two initial universe sets and E be a set of parameters.  

 

LetP(U1), P(U2) denote the power set of  U1, U2 respectively. Also, letA, B, C ⊆  E. 

 

Definition 2.2. [1]. A pair (F, A) is said to be a binary soft set over U1, U2 where F is defined 

as below:  

 

F: A → P(U1) × P(U2), F(e)  =  (X, Y) for each e ∈ A such thatX ⊆ U1, Y ⊆ U2 

 

Definition 2.3. [1]. A binary soft set (F, A) over U1, U2 is called a binary absolute soft set, 

denoted byÃ̃  if F (e) = (U1, U2) for eache ∈ A. 

 

Definition 2.4. [1]. The intersection of two binary soft sets of (F, A) and (G, B) over the 

common U1, U2 is the binary soft set (H, C), where C =  A ∩ B and for all e ∈ C  

 

H(e) = {

(X1, Y1) if e ∈ A − B 
(X2, Y2) if e ∈ B − A

(X1 ∪ X2, Y1 ∪ Y2) if e ∈ A ∩ B
 

 

Such that F(e) = (X1, Y1) for each e ∈ A and G(e) = (X2, Y2) for eache ∈ B. We denote it 

(F, A) ∪̃̃ (G, A) = (H, C).  
 

Definition 2.5. [1]. The intersection of two binary soft sets (F, A) and (G, B) over a common 

U1, U2 is the binary soft set (H, C), where C =  A ∩ B and H(e) = (X1 ∩ X2, Y1 ∩ Y2) ) for each 
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e ∈ C such that F(e )  =  (X1, Y1) for each e ∈ A and G(e) = (X2, Y2)for eache ∈ B. We denote 

it as (F, A) ∩̃̃ (G, B) = (H, C). 
 

Definition 2.6. [1]. [1] Let (F, A) and (G, B) be two binary soft sets over a common U1, U2.  

(F, A) is called a binary soft subset of (G, B) if 

 

(i)  A ⊆ B ,  

(ii) X1 ⊆ X2 and Y1 ⊆ Y2 Such that  F(e) = (X1, Y1) , G(e) = (X2, Y2) for eache ∈ A.  

 

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

Definition 2.7. [1]. A binary soft set (F, A) over U1, U2 is called a binary null soft set, denoted 

by if F(e)  =  (φ, φ ) for eache ∈ A. 

 

Definition 2.8. [1]. The difference of two binary soft sets (F, A) and (G, A) over the common 

U1, U2 is the binary soft set (H, A), where H(e) (X1 − X2, Y1 − Y2)  for each e ∈ A such 

that(F, A) = (X1, Y1) and (G, A) = (X2, Y2). 

 

Definition 2.9. [2]. Let τ△ be the collection of binary soft sets over U1, U2 then τ△ is said to 

be a binary soft topology on U1, U2 if 

 

(i) φ̃̃, X̃̃ ∈ τ△ 

(ii) The union of any member of binary soft sets in τ△ belongs to τ△. 

(iii) The intersection of any two binary soft sets in τ△ belongs to  τ△. 

 

Then (U1, U2, τ△, E) is called a binary soft topological space over  U1, U2 . 

 

 

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, τ, E) then (F, A) is called  

 

1) Binary soft b-open set of (X, Y, τ, E) if  (F, A) ⊆ cl(int((F, A) ∪ in(cl((F, A) and 

2) Binary soft b-closed set of (X, Y, τ, E) if   (F, A) ⊇ cl(int(F, A))) ∩ in(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   (X̃, Ỹ, ℳ, A) is called a binary soft b-T0 space 

if for any two binary soft points (x1, y1), (x2, y2)ℰ̃(X̃, Ỹ) such that  x1 > x2 , y1 > y2 there 

exists binary soft b-open sets (F1, A) and (F2, A)  which behaves 

as(x1, y1) ∈̃̃ (F1, A) , (x2, y2) ∉̃̃ (F1, A) or (x2, y2) ∈̃̃ (F2, A) and (x1, y1) ∉̃̃ (F2, A). 
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Definition 3.3. A binary soft topological space   (X̃, Ỹ, ℳ, A) is called a binary soft b- T1 space 

if for any two binary soft points (x1, y1), (x2, y2)ℰ̃(X̃, Ỹ) such that x1 > x2 , y1 > y2 If there 

exists binary soft b-open sets (F1, A) and (F2, A)  which behaves 

as(x1, y1) ∈̃̃ (F1, A) and  (x2, y2) ∉̃̃ (F1, A) and (x2, y2) ∈̃̃ (F2, A) and (x1, 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) ⊓ (H, A), (G, A) ⊓ (I, A)) = (Φ, Φ). That is (F, A) ⊓ (H, A) = (Φ, Φ) and  

(G, A) ⊓ (I, A) = (Φ, Φ) . 

 

 Definition 3.5. A binary soft topological space   (X̃, Ỹ, ℳ, A) is called a binary soft b-T2 space 

if for any two binary soft points (x1, y1), (x2, y2)ℰ̃(X̃, Ỹ) such that x1 > x2 , y1 > y2  If there 

exists binary soft b-open sets (F1, A) and (F2, A)  which behaves as(x1, y1) ∈̃̃ (F1, A) and  

(x2, y2) ∈̃̃ (F2, A) and moreover (F1, A)and(F2, A) are disjoint that is (F1, A) ⊓ (F2, A) =
(Φ, Φ).  

 

Definition 3.6. A binary soft topological space (X̃, Ỹ, τ × σ, A) is called a binary soft b-T0 with 

respect to the first coordinate if for every pair of binary points (x1, α), (y1, α) there exists 

((F, A), (G, A))ℰ̃τ × σ withx1ℰ̃(F, A), y1 ∉̃ (F, A),αℰ̃(G, A).where b-open (F, A)`in τ and b- 

open (G, A)in σ. 

 

Definition 3.7. A binary soft topological space (X̃, Ỹ, τ × σ, A) is called a binary soft b-T0 with 

respect to the second coordinate if for every pair of binary points (β, x2), (β, y2) there exists 

((F, A), (G, A))ℰ̃τ × σ withβℰ̃(F, A), x2ℰ̃(G, A),y2 ∉̃ (G, A). where b- open (F, A)`in τ and b- 

`open (G, A)in σ. 

 

Definition 3.8. A binary soft topological space   (X̃, Ỹ, ℳ, A) is called a binary soft b- T0 space 

if for any two binary soft points (ℯ𝔾1
, ℯℍ1

), (ℯ𝔾2
, ℯℍ2

)ℰ̃(XÃ, YÃ) such that  ℯ𝔾1
> ℯ𝔾2

, ℯℍ1
>

ℯℍ2
there exists binary soft b-open sets (F1, A) and (F2, A)  which behaves 

as(ℯ𝔾1
, ℯℍ1

) ∈̃̃ (F1, A) , (ℯ𝔾2
, ℯℍ2

) ∉̃̃ (F1, A) or (ℯ𝔾2
, ℯℍ2

) ∈̃̃ (F2, A) and (ℯ𝔾1
, ℯℍ1

) ∉̃̃ (F2, A). 

 

Definition 3.9. A binary soft topological space   (X̃, Ỹ, ℳ, 𝐴) is called a binary soft b-𝑇1 space 

if for any two binary soft points (ℯ𝔾1
, ℯℍ1

), (ℯ𝔾2
, ℯℍ2

)ℰ̃(𝑋𝐴̃, 𝑌𝐴̃) such that ℯ𝔾1
> ℯ𝔾2

, ℯℍ1
>

ℯℍ2
 If there exists binary soft b-open sets (𝐹1, 𝐴) and (𝐹2, 𝐴)  which behaves as 

(ℯ𝔾1
, ℯℍ1

) ∈̃̃ (𝐹1, 𝐴) 𝑎𝑛𝑑  (ℯ𝔾2
, ℯℍ2

) ∉̃̃ (𝐹1, 𝐴) and (ℯ𝔾2
, ℯℍ2

) ∈̃̃ (𝐹2, 𝐴) and 

(ℯ𝔾1
, ℯℍ1

) ∉̃̃ (𝐹2, 𝐴). 

 

Definition 3.10. A binary soft topological space   (𝑋̃, 𝑌̃, ℳ, 𝐴) is called a binary soft b-  𝑇2 

space if for any two binary soft points (ℯ𝔾1
, ℯℍ1

), (ℯ𝔾2
, ℯℍ2

)ℰ̃(𝑋𝐴̃, 𝑌𝐴̃) such that ℯ𝔾1
>

ℯ𝔾2
, ℯℍ1

> ℯℍ2
 If there exists binary soft b-open sets (𝐹1, 𝐴) and (𝐹2, 𝐴)  which behaves as 

(ℯ𝔾1
, ℯℍ1

) ∈̃̃ (𝐹1, 𝐴) and  (ℯ𝔾2
, ℯℍ2

) ∈̃̃ (𝐹2, 𝐴) and moreover (𝐹1, 𝐴)𝑎𝑛𝑑(𝐹2, 𝐴) are disjoint. 

 

Definition 3.11. A binary soft topological space (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is called a binary soft b- 𝑇0 

with respect to the first coordinate if for every pair of binary points (ℯ𝔾1
, 𝛼), (ℯℍ1

, 𝛼) there 

exists ((𝐹, 𝐴), (𝐺, 𝐴))ℰ̃𝜏 × 𝜎 with ℯ𝔾1
ℰ̃(𝐹, 𝐴), ℯℍ1

∉̃ (𝐹, 𝐴),αℰ̃(𝐺, 𝐴) where b-open (𝐹, 𝐴)`in 

𝜏 and b-open (𝐺, 𝐴)in 𝜎. 
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Definition 3.12. A binary soft topological space (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is called a binary soft b- 𝑇0 

with respect to the second coordinate if for every pair of binary points (𝛽, ℯ𝔾2
), (𝛽, ℯℍ2

) there 

exists ((𝐹, 𝐴), (𝐺, 𝐴))ℰ̃𝜏 × 𝜎 with𝛽ℰ̃(𝐹, 𝐴), ℯ𝔾2
ℰ̃(𝐺, 𝐴),ℯℍ2

∉̃ (𝐺, 𝐴). where b- open (𝐹, 𝐴)`in 

𝜏 and b-open (𝐺, 𝐴)in 𝜎. 

 

 

4. Soft Binary Structures with Respect to Ordinary Points 
 

Theorem 4.1. If the binary soft topological space (𝑋̃, 𝑌̃, 𝜌 × 𝜎, 𝐴) is a binary soft b- 𝑇0, then 

(𝑋̃, 𝜌, 𝐴) and (𝑌̃, 𝜎, 𝐴) are soft b- 𝑇0. 

 

Proof. We suppose (𝑋̃, 𝑌̃, 𝜌 × 𝜎, 𝐴) is a binary soft b- 𝑇0. Suppose 𝑥1, 𝑥2ℰ̃𝑋̃ and 𝑦1, 𝑦2ℰ̃𝑌̃ with 

such that  𝑥1 > 𝑥2 , 𝑦1 > 𝑦2. Since (𝑋̃, 𝑌̃, 𝜌 × 𝜎, 𝐴) is a binary soft b- 𝑇0, accordingly there 

binary soft b-open set ((𝐹, 𝐴), (𝐺, 𝐴)) such that  

 

(𝑥1, 𝑦1)ℰ̃((𝐹, 𝐴), (𝐺, 𝐴)) ; (𝑥2, 𝑦2)ℰ̃(𝐹𝐶 , 𝐴), (𝐺𝐶 , 𝐴) 

or  

(𝑥1, 𝑦1)ℰ̃((𝐹𝐶 , 𝐴), (𝐺𝐶 , 𝐴))  ; (𝑥2, 𝑦2)ℰ̃((𝐹, 𝐴), (𝐺, 𝐴)) 

 

This implies that either 𝑥1ℰ̃(𝐹, 𝐴); 𝑥2ℰ̃(𝐹𝐶 , 𝐴); 𝑦1ℰ̃(𝐺, 𝐴); 𝑦2ℰ̃(𝐺𝐶 , 𝐴); or 

𝑥1ℰ̃(𝐹𝐶 , 𝐴); 𝑦1ℰ̃(𝐺𝐶 , 𝐴); 𝑦2ℰ̃(𝐺, 𝐴). This implies either 𝑥1ℰ̃(𝐹, 𝐴) ; 𝑥2ℰ̃(𝐹𝐶 , 𝐴)or 

𝑥1ℰ̃(𝐹𝐶 , 𝐴); 𝑥1ℰ̃(𝐹, 𝐴) and either 𝑦1ℰ̃(𝐺, 𝐴); 𝑦2ℰ̃(𝐺𝐶 , 𝐴)or𝑦1ℰ̃(𝐺𝐶 , 𝐴);  𝑦2ℰ̃(𝐺, 𝐴). Since 

((𝐹, 𝐴), (𝐺, 𝐴))ℰ̃𝜌 × 𝜎, We have b-open (𝐹, 𝐴)ℰ̃𝜌 and b-open(𝐹, 𝐴)ℰ ̃𝜎. this proves that 

(𝑋̃, 𝜌, 𝐴) and (𝑌̃, 𝜎, 𝐴) are soft b-𝑇0. 

  

Theorem 4.2. A binary soft topological space (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is binary soft b-𝑇0 space with 

respect to first and the second coordinates, then (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴)is binary soft b-𝑇0 space. 

 

Proof. Let (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is binary soft b-𝑇0 space with respect to first and the second 

coordinates. Let (𝑥1, 𝑦1), (𝑥2, 𝑦2)ℰ̃𝑋 × 𝑌 with  𝑥1 > 𝑥2 , 𝑦1 > 𝑦2. Take 𝛼ℰ̃𝑌 and 𝛽ℰ̃𝑋.Then 

(𝑥1, 𝛼), (𝑥2, 𝛼)ℰ̃𝑋 × 𝑌.Since (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is a binary soft b-𝑇0space with respect to the first 

coordinate, by using definition, there exists b-open sets (𝐹, 𝐴)  such that  (𝐺, 𝐴) 

((𝐹, 𝐴), (𝐺, 𝐴))ℰ̃𝜏 × 𝜎 with 𝑥1ℰ̃(𝐹, 𝐴), 𝑥2 ∉̃ (𝐹, 𝐴), 𝛼ℰ̃(𝐺, 𝐴). Since(𝛽, 𝑦1), (𝛽, 𝑦2)ℰ̃𝑋 × 𝑌, 

by using the arguments and using definition there exists ((𝐻, 𝐴), (𝐾, 𝐴))ℰ̃𝜏 × 𝜎 with 

𝑦1ℰ̃(𝐾, 𝐴), 𝑦1 ∉̃ (𝐾, 𝐴), 𝛽ℰ̃(𝐻, 𝐴). Therefore, (𝑥1, 𝑦1) ℰ̃((𝐹, 𝐴), (𝐾, 𝐴)) and 

(𝑥2, 𝑦2) ℰ̃((𝐹𝐶 , 𝐴), (𝐾𝐶 , 𝐴)). Hence (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is called a binary soft b- 𝑇0. 

 

Theorem 4.3. A binary soft topological space (𝑋̃, 𝜏, 𝐴) and (𝑌̃, 𝜎, 𝐴) are soft b-𝑇1spaces if and 

only if the binary soft topological space (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is soft binary b-𝑇1. 

 

Proof. Suppose  (𝑋̃, 𝜏, 𝐴) and (𝑋̃, 𝜎, 𝐴) are soft b-𝑇1 spaces. Let (𝑥1, 𝑦1), (𝑥2, 𝑦2)ℰ̃𝑋 × 𝑌 with  

𝑥1 > 𝑥2 , 𝑦1 > 𝑦2. since (𝑋̃, 𝜏, 𝐴) is soft b-𝑇1 space, there exists soft b-open sets such that 

(𝐹, 𝐴), (𝐺, 𝐴)ℰ̃𝜏, 𝑥1ℰ(𝐹, 𝐴) and 𝑥2ℰ(𝐺, 𝐴) such that 𝑥1 ∉̃ (𝐺, 𝐴) and 𝑥2 ∉̃ (𝐹, 𝐴). Also, since 

(𝑌̃, 𝜎, 𝐴) is soft b-𝑇1space, there exists soft b-open sets such that  (𝐻, 𝐴), (𝐼, 𝐴)ℰ̃𝜎, 𝑦1ℰ(𝐻, 𝐴) 

and 𝑦2ℰ(𝐼, 𝐴) such that 𝑦1 ∉̃ (𝐼, 𝐴) and 𝑦2 ∉̃ (𝐻, 𝐴).thus (𝑥1, 𝑦1)ℰ((𝐹, 𝐴), (𝐻, 𝐴))and 

(𝑥2, 𝑦2)ℰ((𝐺, 𝐴), (𝐼, 𝐴)) with (𝑥1, 𝑦1)ℰ((𝐺𝐶 , 𝐴), (𝐼𝐶 , 𝐴)) and 
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(𝑥1, 𝑦1)ℰ((𝐹𝐶 , 𝐴), (𝐻𝐶 , 𝐴)).This implies that (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is soft binary b-𝑇1. Conversely 

assume that (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is soft binary b-𝑇1. Let 𝑥1, 𝑥2ℰ𝑋 and 𝑦1, 𝑦2ℰ𝑌 such that 𝑥1 > 𝑥2, 

 𝑦1 > 𝑦2. Therefore (𝑥1, 𝑦1), (𝑥2, 𝑦2)ℰ̃𝑋 × 𝑌. Since (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is soft binary b-𝑇1, there 

exists b-open sets (𝐹, 𝐴), (𝐺, 𝐴) and b-open sets  (𝐻, 𝐴), (𝐼, 𝐴)ℰ(𝜏 ×

𝜎), (𝑥1, 𝑦1)ℰ̃((𝐹, 𝐴), (𝐺, 𝐴)) and (𝑥1, 𝑦1)ℰ̃((𝐻, 𝐴), (𝐼, 𝐴)) such that (𝑥1, 𝑦1)ℰ(𝐻𝐶 , 𝐴), (𝐼𝐶 , 𝐴)̃  

and (𝑥2, 𝑦2)ℰ̃((𝐹𝐶 , 𝐴), (𝐺𝐶 , 𝐴)). Therefore, 𝑥1ℰ(𝐹, 𝐴), 𝑥2ℰ(𝐻, 𝐴) and 𝑥1ℰ(𝐻𝐶 , 𝐴) and 

𝑥2ℰ(𝐹𝐶 , 𝐴) and , 𝑦1ℰ(𝐺𝐶 , 𝐴) and 𝑦1ℰ(𝐼, 𝐴) and , 𝑦1ℰ(𝐼𝐶 , 𝐴) and 𝑦2ℰ(𝐺𝐶 , 𝐴). Since 

(𝐹, 𝐴), (𝐺, 𝐴)ℰ̃𝜏 × 𝜎, We have(𝐹, 𝐴), (𝐻, 𝐴)ℰ𝜏 and (𝐺, 𝐴), (𝐼, 𝐴)ℰ𝜎. This proves that (𝑋̃, 𝜏, 𝐴) 

and (𝑋̃, 𝜎, 𝐴) are soft b-𝑇1spaces. 
 

Theorem 4.4. A binary soft topological space   (𝑋̃, 𝑌̃, ℳ, 𝐴) is binary soft b-𝑇1 space if and 

only if every binary soft point ℘(𝑋) × ℘(𝑌) is binary soft b-closed. 

 

Proof. Suppose that (𝑋̃, 𝑌̃, ℳ, 𝐴) is binary soft b-𝑇1 space. Let (𝑥, 𝑦)ℰ̃𝑋 × 𝑌. Let 

({𝑥}, {𝑦})ℰ̃℘(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)ℇ(𝑋\{𝑥}, 𝑌\{𝑦}) . This implies 

that 𝑎ℰ̃𝑋\{𝑥} and 𝑏ℰ̃𝑌\{𝑦}. hence 𝑎 ≠ 𝑥 𝑎𝑛𝑑 𝑏 ≠ 𝑦 .That is, (𝑎, 𝑏) and (𝑥, 𝑦)are distinct 

binary soft points of 𝑋 × 𝑌. Since (𝑋̃, 𝑌̃, ℳ, 𝐴) is binary soft b-𝑇1 space, there exists binary 

soft b-open sets ((𝐹, 𝐴), (𝐺, 𝐴)) and (𝐻, 𝐴), (𝐼, 𝐴) such that (𝑎, 𝑏)ℇ((𝐹, 𝐴), (𝐺, 𝐴))  and 

(𝑥, 𝑦)ℇ((𝐻, 𝐴), (𝐼, 𝐴))  such that (𝑎, 𝑏)ℇ((𝐻𝐶 , 𝐴), (𝐼𝐶 , 𝐴)) and (𝑥, 𝑦)ℇ((𝐹𝐶 , 𝐴), (𝐺𝐶 , 𝐴)). 

Therefore, ((𝐹, 𝐴), (𝐺, 𝐴)) ⊆ ({𝑥}𝑐, {𝑦}𝑐). Hence({𝑥}𝑐, {𝑦}𝑐) 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)ℇ𝑋 × 𝑌.Suppose (𝑥1, 𝑦1), (𝑥2, 𝑦2)ℰ̃𝑋 × 𝑌 with  𝑥1 > 𝑥2, 

 𝑦1 > 𝑦2.Therefore, (𝑥2, 𝑦2)ℰ({𝑥1}𝑐, {𝑦1}𝑐) ̃ and  ℰ` ({𝑥1}𝑐, {𝑦1}𝑐)is binary soft b-open. Also 

(𝑥1, 𝑦1)ℰ({𝑥2}𝑐, {𝑦2}𝑐) ̃ and ℰ({𝑥1}𝑐, {𝑦1}𝑐) ̃ is binary soft b-open set. Also 

(𝑥1, 𝑦1)ℰ({𝑥2}𝑐, {𝑦2}𝑐) ̃ and ℰ({𝑥2}𝑐, {𝑦2}𝑐) ̃ is binary soft b-open set. This shows that 

(𝑋̃, 𝑌̃, ℳ, 𝐴) is binary soft b-𝑇1 space. 

 

Theorem 4.5. A binary soft topological space (𝑋̃, 𝜏, 𝐴) and (𝑌̃, 𝜎, 𝐴) are soft b-𝑇2 spaces if and 

only if the binary soft topological space (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is soft binary b-𝑇2. 

 

Proof. Suppose  (𝑋̃, 𝜏, 𝐴) and (𝑋̃, 𝜎, 𝐴) are soft b-𝑇2 spaces. Let (𝑥1, 𝑦1), (𝑥2, 𝑦2)ℰ̃𝑋 × 𝑌 with  

𝑥1 > 𝑥2 , 𝑦1 > 𝑦2. Since (𝑋̃, 𝜏, 𝐴) is soft b-𝑇2 space, there exists soft b-open sets such that 

(𝐹, 𝐴), (𝐺, 𝐴)ℰ̃𝜏, 𝑥1ℰ(𝐹, 𝐴) and 𝑥2ℰ(𝐺, 𝐴) such that 𝑥1 ∉̃ (𝐺, 𝐴) and 𝑥2 ∉̃ (𝐹, 𝐴). Also, since 

(𝑌̃, 𝜎, 𝐴) is soft b-𝑇2space, there exists distoint soft b-open sets such that 

(𝐻, 𝐴), (𝐼, 𝐴)ℰ̃𝜎, 𝑦1ℰ(𝐻, 𝐴) and 𝑦2ℰ(𝐼, 𝐴) such that 𝑦1 ∉̃ (𝐼, 𝐴) and 𝑦2 ∉̃ (𝐻, 𝐴). Thus 

(𝑥1, 𝑦1)ℰ((𝐹, 𝐴), (𝐻, 𝐴)) and (𝑥2, 𝑦2)ℰ((𝐺, 𝐴), (𝐼, 𝐴)) with (𝑥1, 𝑦1)ℰ((𝐺𝐶 , 𝐴), (𝐼𝐶 , 𝐴)) and 

(𝑥1, 𝑦1)ℰ((𝐹𝐶 , 𝐴), (𝐻𝐶 , 𝐴)). Since (𝐹, 𝐴) 𝑎𝑛𝑑 (𝐺, 𝐴) are disjoint, (𝐹, 𝐴) ⊓ (𝐻, 𝐴) = (𝛷, 𝛷).  

Also, since (𝐻, 𝐴) ⊓ (𝐼, 𝐴) = (𝛷, 𝛷). Thus ((𝐹, 𝐴) ⊓ (𝐻, 𝐴), (𝐺, 𝐴) ⊓ (𝐼, 𝐴)) = (𝛷, 𝛷). This 

implies that    we have this implies that (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is soft binary b-𝑇2. Conversely assume 

that (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is soft binary b-𝑇2. Let 𝑥1, 𝑥2ℰ𝑋 and 𝑦1, 𝑦2ℰ𝑌 such that 𝑥1 > 𝑥2 , 𝑦1 > 𝑦2. 

Therefore (𝑥1, 𝑦1), (𝑥1, 𝑦1)ℰ̃𝑋 × 𝑌. Since (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is soft binary b-𝑇2, there exists binary 

soft b-open sets (𝐹, 𝐴), (𝐺, 𝐴) and there exists binary soft b-open sets (𝐻, 𝐴), (𝐼, 𝐴)ℰ(𝜏 ×

𝜎), (𝑥1, 𝑦1)ℰ̃((𝐹, 𝐴), (𝐺, 𝐴)) and (𝑥2, 𝑦2)ℰ̃((H, 𝐴), (𝐼, 𝐴)) such that  (𝑥1, 𝑦1)ℰ(𝐻𝐶 , 𝐴), (𝐼𝐶 , 𝐴)̃  

and (𝑥2, 𝑦2)ℰ̃((𝐹𝐶 , 𝐴), (𝐺𝐶 , 𝐴)). Therefore, 𝑥1ℰ(𝐹, 𝐴), 𝑥2ℰ(𝐻, 𝐴) and 𝑥1ℰ(𝐻𝐶 , 𝐴) and 

𝑥2ℰ(𝐹𝐶 , 𝐴) and 𝑦1ℰ(𝐺𝐶 , 𝐴) and 𝑦2ℰ(𝐼, 𝐴) and , 𝑦1ℰ(𝐼𝐶 , 𝐴) and  𝑦2ℰ(𝐺𝐶 , 𝐴). Since 
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(𝐹, 𝐴), (𝐺, 𝐴)ℰ̃𝜏 × 𝜎, We have(𝐹, 𝐴), (𝐻, 𝐴)ℰ𝜏 and (𝐺, 𝐴), (𝐼, 𝐴)ℰ𝜎. This proves that (𝑋̃, 𝜏, 𝐴) 

and (𝑋̃, 𝜎, 𝐴) are soft b-𝑇2spaces. 

 

 

5. Soft Binary Structures with respect to Soft Points 

 

Theorem 5.1. If the binary soft topological space (𝑋̃, 𝑌̃, 𝜌 × 𝜎, 𝐴) is a binary soft b-𝑇0, then 

(𝑋̃, 𝜌, 𝐴) and (𝑌̃, 𝜎, 𝐴) are soft b- 𝑇0.  
 

Proof. We suppose (𝑋𝐴̃, 𝑌𝐴̃
̃ , 𝜌 × 𝜎, 𝐴) is a binary soft b-𝑇0. Suppose ℯ𝔾1

, ℯ𝔾2
ℰ̃𝑋𝐴̃and 

ℯℍ1
, ℯℍ2

ℰ̃𝑌𝐴̃ with such that  ℯ𝔾1
> ℯ𝔾2

, ℯℍ1
> ℯℍ2

.Since (𝑋𝐴̃, 𝑌𝐴̃
̃ , 𝜌 × 𝜎, 𝐴) is a binary soft b- 

𝑇0,accordingly there binary soft b-open set ((𝐹, 𝐴), (𝐺, 𝐴)) such that  

 

(ℯ
𝔾1

, ℯℍ1
)ℰ̃((𝐹, 𝐴), (𝐺, 𝐴)) ; (ℯ

𝔾2
, ℯℍ2

)ℰ̃(𝐹𝐶 , 𝐴), (𝐺𝐶 , 𝐴) 

or  

(ℯ
𝔾1

, ℯℍ1
)ℰ̃((𝐹𝐶 , 𝐴), (𝐺𝐶 , 𝐴)); (ℯ

𝔾2
, ℯℍ2

)ℰ̃((𝐹, 𝐴), (𝐺, 𝐴)) 

 

This implies that either ℯ𝔾1
ℰ̃(𝐹, 𝐴); ℯ𝔾2

ℰ̃(𝐹𝐶 , 𝐴); ℯℍ1
ℰ̃(𝐺, 𝐴); ℯℍ2

ℰ̃(𝐺𝐶 , 𝐴) or 

ℯ𝔾1
ℰ̃(𝐹𝐶 , 𝐴); ℯℍ1

ℰ̃(𝐺𝐶 , 𝐴);  ℯℍ2
ℰ̃(𝐺, 𝐴). This implies either ℯ𝔾1

ℰ̃(𝐹, 𝐴) ; ℯ𝔾2
ℰ̃(𝐹𝐶 , 𝐴) or 

ℯ𝔾1
ℰ̃(𝐹𝐶 , 𝐴); 𝑥1ℰ̃(𝐹, 𝐴)and either ℯℍ1

ℰ̃(𝐺, 𝐴); ℯℍ2
ℰ̃(𝐺𝐶 , 𝐴)orℯℍ1

ℰ̃(𝐺𝐶 , 𝐴); ℯℍ2
ℰ̃(𝐺, 𝐴). 

Since ((𝐹, 𝐴), (𝐺, 𝐴))ℰ̃𝜌 × 𝜎, We have b-open (𝐹, 𝐴)ℰ̃𝜌 and b-open(𝐹, 𝐴)ℰ ̃𝜎. this proves that 

(𝑋̃, 𝜌, 𝐴) and (𝑌̃, 𝜎, 𝐴) are soft b- 𝑇0.  

 

Theorem 5.2. A binary soft topological space (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is binary soft b-𝑇0 space with 

respect to first and the second coordinates, then (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴)is binary soft b-𝑇0 space. 

 

Proof. Let (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is binary soft b-𝑇0 space with respect to first and the second 

coordinates. Let (ℯ
𝔾1

, ℯℍ1
), (ℯ

𝔾2
, ℯℍ2

)ℰ̃𝑋 × 𝑌 with   ℯ𝔾1
> ℯ𝔾2

 , ℯℍ1
> ℯℍ2

. Take 𝛼ℰ̃𝑌 and 

𝛽ℰ̃𝑋.Then (ℯ
𝔾1

, 𝛼), (ℯ𝔾2
, 𝛼)ℰ̃𝑋 × 𝑌.Since (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is a binary soft b-𝑇0space with 

respect to the first coordinate, by using definition, there exists b-open sets ((𝐹, 𝐴), (𝐺, 𝐴))ℰ̃𝜏 ×

𝜎 with ℯ𝔾1
ℰ̃(𝐹, 𝐴), ℯ𝔾2

∉̃ (𝐹, 𝐴), 𝛼ℰ̃(𝐺, 𝐴). Since(𝛽, ℯℍ1
), (𝛽, ℯℍ2

)ℰ̃𝑋 × 𝑌, by using the 

arguments and using definition there exists b-open sets ((𝐻, 𝐴), (𝐾, 𝐴))ℰ̃𝜏 × 𝜎 with 

ℯℍ1
ℰ̃(𝐾, 𝐴), ℯℍ1

∉̃ (𝐾, 𝐴), 𝛽ℰ̃(𝐻, 𝐴). Therefore, (ℯ𝔾1
, ℯℍ1

) ℰ̃((𝐹, 𝐴), (𝐾, 𝐴)) and 

(ℯ
𝔾2

, ℯℍ2
) ℰ̃((𝐹𝐶 , 𝐴), (𝐾𝐶 , 𝐴)). Hence (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is called a binary soft b-𝑇0. 

 

Theorem 5.3. A binary soft topological space (𝑋̃, 𝜏, 𝐴) and (𝑌̃, 𝜎, 𝐴) are soft b-𝑇1spaces if and 

only if the binary soft topological space (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is soft binary b-𝑇1. 

 

Proof. Suppose  (𝑋̃, 𝜏, 𝐴) and (𝑋̃, 𝜎, 𝐴) are soft b-𝑇1spaces. Let (ℯ𝔾1
, ℯℍ1

) , (ℯ𝔾2
, ℯℍ2

) ℰ̃𝑋 × 𝑌 

with  ℯ𝔾1
> ℯ𝔾2

 , ℯℍ1
> ℯℍ2

. since (𝑋̃, 𝜏, 𝐴) is soft b-𝑇1space, there exists soft b-open sets such 

that (𝐹, 𝐴), (𝐺, 𝐴)ℰ̃𝜏, ℯ𝔾1
ℰ(𝐹, 𝐴) and ℯ𝔾2

ℰ(𝐺, 𝐴) such that ℯ𝔾1
∉̃ (𝐺, 𝐴) and ℯ𝔾2

∉̃ (𝐹, 𝐴). 

Also, since (𝑌̃, 𝜎, 𝐴) is soft b-𝑇1space, there exists soft b-open sets such that  

(𝐻, 𝐴), (𝐼, 𝐴)ℰ̃𝜎, ℯℍ1
ℰ(𝐻, 𝐴) and ℯℍ2

ℰ(𝐼, 𝐴) such that ℯℍ1
∉̃ (𝐼, 𝐴) and ℯℍ2

∉̃ (𝐻, 𝐴).thus 

(ℯ𝔾1
, ℯℍ1

)ℰ((𝐹, 𝐴), (𝐻, 𝐴))and (ℯ𝔾2
, ℯℍ2

)ℰ((𝐺, 𝐴), (𝐼, 𝐴)) with (ℯ𝔾1
, ℯℍ1

)ℰ((𝐺𝐶 , 𝐴), (𝐼𝐶 , 𝐴)) 
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and (ℯ𝔾1
, ℯℍ1

)ℰ((𝐹𝐶 , 𝐴), (𝐻𝐶 , 𝐴)).This implies that (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is soft binary b-𝑇1. 

Conversely assume that (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is soft binary b-𝑇1. Let ℯ𝔾1
, ℯ𝔾2

ℰ𝑋 and ℯℍ1
, ℯℍ2

ℰ𝑌 

such that ℯ𝔾1
> ℯ𝔾2

 , ℯℍ1
> ℯℍ2

. Therefore (ℯ𝔾1
, ℯℍ1

), (ℯ𝔾2
, ℯℍ2

)ℰ̃𝑋 × 𝑌. Since (𝑋̃, 𝑌̃, 𝜏 ×

𝜎, 𝐴) is soft binary b-𝑇1, there exists b-open sets (𝐹, 𝐴), (𝐺, 𝐴) and b-open sets 

(𝐻, 𝐴), (𝐼, 𝐴)ℰ(𝜏 × 𝜎), (ℯ𝔾1
, ℯℍ1

)ℰ̃((𝐹, 𝐴), (𝐺, 𝐴)) and (ℯ𝔾2
, ℯℍ2

)ℰ̃((𝐻, 𝐴), (𝐼, 𝐴)) such that 

(ℯ
𝔾1

, ℯℍ1
)ℰ(𝐻𝐶 , 𝐴), (𝐼𝐶 , 𝐴)̃  and (ℯ𝔾2

, ℯℍ2
)ℰ̃((𝐹𝐶 , 𝐴), (𝐺𝐶 , 𝐴)). Therefore, 

 ℯ𝔾1
ℰ(𝐹, 𝐴), ℯ𝔾2

ℰ(𝐻, 𝐴) and ℯ𝔾1
ℰ(𝐻𝐶 , 𝐴) and ℯ𝔾2

ℰ(𝐹𝐶 , 𝐴) and , 𝑦1ℰ(𝐺𝐶 , 𝐴) and ℯℍ1
ℰ(𝐼, 𝐴) 

and , ℯℍ1
ℰ(𝐼𝐶 , 𝐴) and , ℯℍ2

ℰ(𝐺𝐶 , 𝐴). Since (𝐹, 𝐴), (𝐺, 𝐴)ℰ̃𝜏 × 𝜎, We have(𝐹, 𝐴), (𝐻, 𝐴)ℰ𝜏 and 

(𝐺, 𝐴), (𝐼, 𝐴)ℰ𝜎. This proves that (𝑋̃, 𝜏, 𝐴) and (𝑋̃, 𝜎, 𝐴) are soft b-𝑇1spaces. 
 

Theorem 5.4. A binary soft topological space   (𝑋̃, 𝑌̃, ℳ, 𝐴) is binary soft b-𝑇1 space if and 

only if every binary soft point ℘(𝑋) × ℘(𝑌) is binary soft b-closed. 

 

Proof. Suppose that (𝑋̃, 𝑌̃, ℳ, 𝐴) is binary soft b- 𝑇1 space. Let (𝑥, 𝑦)ℰ̃𝑋 × 𝑌. Let 

({𝑥}, {ℯℍ})ℰ̃℘(𝑋) × ℘(𝑌).We shall show that ({ℯ𝔾}, {ℯℍ}) is binary soft b-closed. It is 

sufficient to show that (𝑋\{ℯ𝔾}, 𝑌\{ℯℍ}) is binary soft b-open. Let  (𝑎, 𝑏)ℇ(𝑋\{ℯ𝔾}, 𝑌\{ℯℍ}). 

This implies that 𝑎ℰ̃𝑋\{ℯ𝔾} and 𝑏ℰ̃𝑌\{ℯℍ}. Hence 𝑎 ≠ ℯ𝔾 𝑎𝑛𝑑 𝑏 ≠ ℯℍ. That is, (𝑎, 𝑏) and 

(ℯ𝔾, ℯℍ) are distinct binary soft points of 𝑋 × 𝑌. Since (𝑋̃, 𝑌̃, ℳ, 𝐴) is binary soft b- 𝑇1 space, 

there exists binary soft b-open sets ((𝐹, 𝐴), (𝐺, 𝐴)) and (𝐻, 𝐴), (𝐼, 𝐴) such that 

(𝑎, 𝑏)ℇ((𝐹, 𝐴), (𝐺, 𝐴))  and (𝑥, 𝑦)ℇ((𝐻, 𝐴), (𝐼, 𝐴))  such that (𝑎, 𝑏)ℇ((𝐻𝐶 , 𝐴), (𝐼𝐶 , 𝐴)) and 

(ℯ𝔾, ℯℍ)ℇ((𝐹𝐶 , 𝐴), (𝐺𝐶 , 𝐴)). Therefore, ((𝐹, 𝐴), (𝐺, 𝐴)) ⊆ ({ℯ𝔾}𝑐, {ℯℍ}𝑐). Hence({ℯ𝔾}𝑐, {ℯℍ}𝑐) 

is a soft neighbourhood of (𝑎, 𝑏). This implies that ({ℯ𝔾}, {ℯℍ})is binary soft b-closed. 

Conversely, suppose that ({ℯ𝔾}, {ℯℍ}) is binary soft b-closed for every (ℯ𝔾, ℯℍ)ℇ𝑋 × 𝑌. 

Suppose (ℯ𝔾1
, ℯℍ1

) , (ℯ𝔾2
, ℯℍ2

)ℰ̃𝑋 × 𝑌withℯ𝔾1
> ℯ𝔾2

 , ℯℍ1
> ℯℍ2

 Therefore, 

(ℯ𝔾2
, ℯℍ2

)ℰ({ℯ𝔾1
}

𝑐
, {ℯℍ1

}
𝑐
) 

̃
 and  ({ℯ𝔾1

}
𝑐
, {ℯℍ1

}
𝑐
) is binary soft b-open. Also 

(ℯ𝔾1
, ℯℍ1

)ℰ({ℯ𝔾2
}

𝑐
, {ℯℍ2

}
𝑐
) 

̃
and ℰ({ℯ𝔾1

}
𝑐
, {ℯℍ1

}
𝑐
) 

̃
is binary soft b-open set. Also 

(ℯ𝔾1
, ℯℍ1

)ℰ({ℯ𝔾2
}

𝑐
, {ℯℍ2

}
𝑐
) 

̃
and ℰ({ℯ𝔾2

}
𝑐
, {ℯℍ2

}
𝑐
) 

̃
is binary soft b-open set. This shows that 

(𝑋̃, 𝑌̃, ℳ, 𝐴) is binary soft b-𝑇1 space. 

 

Theorem 5.5. A binary soft topological space (𝑋̃, 𝜏, 𝐴) and (𝑌̃, 𝜎, 𝐴) are soft b-𝑇2spaces if and 

only if the binary soft topological space (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is soft binary b-𝑇2. 

 

Proof. Suppose  (𝑋̃, 𝜏, 𝐴) and (𝑋̃, 𝜎, 𝐴) are soft b-𝑇2spaces. Let (ℯ𝔾1
, ℯℍ1

), (ℯ𝔾2
, ℯℍ2

)ℰ̃𝑋 × 𝑌 

withℯ𝔾1
> ℯ𝔾2

 , ℯℍ1
> ℯℍ2

. Since (𝑋̃, 𝜏, 𝐴) is soft b-𝑇2space, there exists soft b-open sets such 

that (𝐹, 𝐴), (𝐺, 𝐴)ℰ̃𝜏, ℯ𝔾1
ℰ(𝐹, 𝐴) and ℯ𝔾2

ℰ(𝐺, 𝐴) such that ℯ𝔾1
∉̃ (𝐺, 𝐴) and ℯ𝔾2

∉̃ (𝐹, 𝐴). 

Also, since (𝑌̃, 𝜎, 𝐴) is soft b-𝑇2 space, there exists disjoint soft b-open sets such 

that(𝐻, 𝐴), (𝐼, 𝐴)ℰ̃𝜎, ℯℍ1
ℰ(𝐻, 𝐴) and ℯℍ2

ℰ(𝐼, 𝐴) such that ℯℍ1
∉̃ (𝐼, 𝐴) and ℯℍ2

∉̃ (𝐻, 𝐴).thus 

(ℯ𝔾1
, ℯℍ1

)ℰ((𝐹, 𝐴), (𝐻, 𝐴))and (ℯ𝔾2
, ℯℍ2

)ℰ((𝐺, 𝐴), (𝐼, 𝐴)) with (ℯ𝔾1
, ℯℍ1

)ℰ((𝐺𝐶 , 𝐴), (𝐼𝐶 , 𝐴)) 

and (ℯ𝔾1
, ℯℍ1

)ℰ((𝐹𝐶 , 𝐴), (𝐻𝐶 , 𝐴)).Snce(𝐹, 𝐴) 𝑎𝑛𝑑 (𝐺, 𝐴)are disjoint, (𝐹, 𝐴) ⊓ (𝐻, 𝐴) =

(𝛷, 𝛷). Also, since(𝐻, 𝐴) ⊓ (𝐼, 𝐴) = (𝛷, 𝛷). Thus((𝐹, 𝐴) ⊓ (𝐻, 𝐴), (𝐺, 𝐴) ⊓ (𝐼, 𝐴)) =

(𝛷, 𝛷). This implies that    we have this implies that (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is soft binary b-𝑇2. 

Conversely assume that (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) is soft binary b-𝑇2. Let ℯ𝔾1
, ℯ𝔾2

ℰ𝑋 and ℯℍ1
, ℯℍ2

ℰ𝑌 

such that ℯ𝔾1
> ℯ𝔾2

 , ℯℍ1
> ℯℍ2

Therefore (ℯ𝔾1
, ℯℍ1

), (ℯ𝔾2
, ℯℍ2

)ℰ̃𝑋 × 𝑌. Since (𝑋̃, 𝑌̃, 𝜏 × 𝜎, 𝐴) 

is soft binary b-𝑇2, 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), (I, A)ℰ(τ × σ), (ℯ𝔾1
, ℯℍ1

)ℰ̃((F, A), (G, A)) and 

(ℯ𝔾2
, ℯℍ2

)ℰ̃((H, A), (I, A)) such that  (ℯ𝔾1
, ℯℍ1

)ℰ(HC, A), (IC, A)̃  and 

(ℯ𝔾2
, ℯℍ2

)ℰ̃ ((FC, A), (GC, A)). Therefore, ℯ𝔾1
ℰ(F, A), ℯ𝔾2

ℰ(H, A) and ℯ𝔾1
ℰ(HC, A) and 

ℯ𝔾2
ℰ(FC, A) and , ℯℍ1

ℰ(GC, A) and ℯℍ2
ℰ(I, A) and , ℯℍ1

ℰ(IC, A) and , ℯℍ2
ℰ(GC, A). Since 

(F, A), (G, A)ℰ̃τ × σ, We have(F, A), (H, A)ℰτ and (G, A), (I, A)ℰσ. This proves that (X̃, τ, A) 

and (X̃, σ, A) are soft b-T2spaces. 

 

 

6. Conclusion 

 
The soft separation axioms namely b-To, b-T1 and b-T2 are extended to binary soft b-To, b-T1 

and b-T2 structures.  b-Tospace with respect to first and second co-ordinates are beautifully 

reflected. 
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