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Abstract: In this paper, we introduced the notion of bipolar Pythagorean fuzzy soft topology and proved some of its 

basic properties. We defined bipolar Pythagorean fuzzy regular generalized soft sets. We presented some basic 

operations on bipolar Pythagorean fuzzy soft topology. We gave an application of bipolar Pythagorean fuzzy soft open 

sets which are bipolar Pythagorean fuzzy regular generalized closed sets taken from bipolar Pythagorean fuzzy 

topology into a decision-making problem. 
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1. INTRODUCTION 

  The theory of fuzzy sets, intuitionistic fuzzy sets, theory of bipolar fuzzy sets, bipolar 
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Pythagorean fuzzy sets, and theory of vague sets have been proposed for dealing with uncertainties 

in the field of decision making, medical diagnosis and in all areas of engineering in an efficient 

way to get the best solution. Fuzzy sets were introduced by Zadeh [36].  Fuzzy topology was 

introduced by Chang [8] by using fuzzy set. In Molodtsov [19] proposed the idea of soft sets in 

order to deal with unpredictability. Maji et al. [23] discussed some important operations of soft 

sets and its implementation into the decision-making. Ali et al. [3] proposed some modified 

operations of soft set theory. Ça gman et al. [7] Shabir and Naz [34] independently brought out the 

concept of soft topology. Kharal and Ahmad [16] presented the idea of mappings of soft classes.   

In 1998, Zhang [39] introduced Bipolar fuzzy sets. In a bipolar fuzzy set, positive information 

represents what is guaranteed to be possible, while negative information represents what is 

impossible or forbidden, or surely false. Bipolar valued fuzzy set by Lee [17] introduced another 

generalization of fuzzy sets in which membership degree is enlarge from interval [0,1] to [-1,1]. 

In bipolar fuzzy sets, membership degree 0 means that elements are irrelevant to corresponding 

property, membership degree belong to (0,1] indicate that somewhat elements are satisfy the 

corresponding property and membership degree belong to [-1,0) indicate that somewhat elements 

are satisfy implicit counter property. It is well known that soft set theory as a tool for applications 

in both theoretical areas as well as a technique for laying the foundations. Nowadays, we come 

across many problems in taking decisions in uncertainty situations in the field of medical diagnosis, 

modeling, artificial intelligence, machine learning, share marketing and computing as seen in the 

following studies like decision making. 

In this paper, we introduced a combination of Bipolar Pythagorean fuzzy soft set with 

topology. We introduced the notion of bipolar Pythagorean fuzzy soft topology and defined 

some basic properties. We presented basic operations on bipolar Pythagorean fuzzy soft 

topology.  We defined Bipolar Pythagorean Fuzzy Soft Regular Generalized closed sets. We 

gave an application of Bipolar Pythagorean Fuzzy Soft Regular Generalized closed sets taken 

from Bipolar Pythagorean fuzzy topology into a decision-making problem and a general 

algorithm is given to solve this decision-making problem, particularly in choosing a best 
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portable oxygen concentrator. 

 

2. PRELIMINARIES 

Definition 2.1: Let X be the non-empty universe of discourse. A fuzzy set 𝐴  in X, 𝐴 =

{(𝑥, 𝜇𝐴(𝑥)) ∶  𝑥 ∈ 𝑋}  where 𝜇𝐴  : 𝑋 → [0,1]  is the membership function of the fuzzy set 

A; 𝜇𝐴(𝑥) ∈ [0,1] is the membership of 𝑥 ∈ 𝑋. 

Definition 2.2: Let X be the non-empty universe of discourse. An Intuitionistic fuzzy  set (IFS) 𝐴 

in X is given by A = {⟨𝑥, 𝜇𝐴(𝑥), 𝜈𝐴(𝑥)⟩: 𝑥 ∈ 𝑋} where the functions 𝜇𝐴(𝑥) ∈ [0,1] and 𝜈𝐴(𝑥) ∈

[0,1] denote the degree of membership and degree of non membership of each element 𝑥 ∈ Xto 

the set A, respectively, and 0 ≤ 𝜇𝐴(𝑥) + 𝜈𝐴(𝑥) ≤ 1 for each 𝑥 ∈ 𝑋. 

The degree of indeterminacy 𝐼𝐴 = 1 − (𝜇𝐴(𝑥) − 𝜈𝐴(𝑥)) for each 𝑥 ∈ 𝑋.   

Definition 2.3: Let X be the non-empty universe of discourse. A Pythagorean fuzzy set(PFS) P in 

X is given by P = {⟨𝑥, 𝜇𝑃(𝑥), 𝜈𝑃(𝑥)⟩: 𝑥 ∈ 𝑋}  where the functions 𝜇𝑃(𝑥) ∈ [0,1]  and 𝜈𝑃(𝑥) ∈

[0,1] denote the degree of membership and degree of non-membership of each element 𝑥 ∈ 𝑋 to 

the set P, respectively, and 0 ≤ 𝜇𝑃
2(𝑥) + 𝜈𝑃

2(𝑥) ≤ 1 for each 𝑥 ∈ 𝑋. 

The degree of indeterminacy 𝐼𝑃 = √1 − 𝜇𝑃
2(𝑥) − 𝜈𝑃

2(𝑥) for each 𝑥 ∈ 𝑋. 

Definition 2.4: A bipolar fuzzy set A over 𝑈  is an object having the form A = 

{(𝑥, 𝜇𝑃(𝑥), 𝜇𝑁(𝑥)) ∶ 𝑥 ∈ 𝑈 }, where  𝜇𝑃(𝑥),   : 𝑈 → [0,1] and 𝜇𝑁(𝑥) : 𝑈 → [−1, 0]. It is noted 

that 𝜇𝑃(𝑥) indicate positive information and 𝜇𝑁(𝑥)indicate negative information. 

Definition 2.5: Let X be a non-empty set. A Bipolar Pythagorean Fuzzy Set 𝐴 =

{(𝑥, 𝜇𝐴
+, 𝜇𝐴

− , 𝜈𝐴
+, 𝜈𝐴

−) : 𝑥 ∈ 𝑋} where 𝜇𝐴
+ : 𝑋 → [0,1], 𝜈𝐴

+ : 𝑋 → [0,1], 𝜇𝐴
− : 𝑋 → [−1,0], 𝜈𝐴

− : 𝑋 →

[−1,0]  are the mappings such that 0 ≤ (𝜇𝐴
+(𝑥))

2
+ (𝜈𝐴

+(𝑥))
2
≤ 1  and ‐ 1 ≤ − [(𝜇𝐴

−(𝑥))
2
+

(𝜈𝐴
−(𝑥))

2
] ≤ 0 where 

𝜇𝐴
+(𝑥) denote the positive membership degree. 

𝜈𝐴
+(𝑥) denote the positive non membership degree. 

𝜇𝐴
−(𝑥) denote the negative membership degree. 
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𝜈𝐴
−(𝑥) denote the negative non membership degree. 

Definition 2.6: Let 𝑈 be the initial universal set and E be the set of parameters. Let P (𝑈) be the 

power set of 𝑈 and A ⊂ E. A pair (F, A) is called a soft set over 𝑈, where F is a mapping given by: 

F: A → P (𝑈). 

Definition 2.7: Let 𝑈 be the universal set and E be the set of parameters. Let P (𝑈) be the power 

set of 𝑈 and A ⊂ E, and P (𝑈) is the collection of all fuzzy subsets of 𝑈, then (F, A) is called fuzzy 

soft set, where F: A → P (𝑈). 

Definition 2.8: Let 𝑈 be a universal set, E be a set of parameters and A ⊂ E. Define 𝐹: 𝐴 → 𝐵𝐹𝑈, 

where 𝐵𝐹𝑈 is the collection of all bipolar fuzzy subsets of 𝑈. Then (𝐹, 𝐴) is called bipolar fuzzy 

soft set over 𝑈, and is denoted by (𝐹, 𝐴) = 𝐹(𝛼𝑖) and defined by:  

𝐹(𝛼𝑖) = [(𝑥𝑖, 𝜇𝑝(𝑥𝑖), 𝜇𝑛(𝑥𝑖)) : ∀𝑥𝑖 ∈ U, ∀𝛼𝑖 ∈ A}. 

Definition 2.9:   Let 𝑈 be a set of parameters and 𝐸 ⊆ A. Define 𝒦 : 𝐴 ⇒ 𝐵𝐼𝐹𝑆
𝑈  where 𝐵𝐼𝐹𝑆

𝑈 is 

the collection of all Bipolar Intuitionistic Fuzzy Soft subsets of 𝑈 by 𝐵𝐼𝐹𝑆
𝑈. Then (𝒦, 𝐴) is called 

Bipolar Intuitionistic Fuzzy soft set over 𝑈, and is denoted by (𝒦, 𝐴)  and defined by:  

𝒦,𝐴)  = {(𝑥𝑖, 𝜇𝐴
+(𝑥𝑖), 𝜇𝐴

−(𝑥𝑖), 𝜈𝐴
+(𝑥𝑖), 𝜈𝐴

−(𝑥𝑖)) ∶  𝑥𝑖 ∈ 𝑈} where 

𝜇𝐴
+ : 𝑈 → [0,1], 𝜈𝐴

+ : 𝑈 → [0,1], 𝜇𝐴  : 𝑈 → [−1,0], 𝜈𝐴
− : 𝑈 → [−1,0] are the mappings such that 

0 ≤ 𝜇𝐴
+(𝑥) + 𝜈𝐴

+(𝑥) ≤ 1 and ‐1 ≤ 𝜇𝐴
−(𝑥) + 𝜈𝐴

−(𝑥) ≤ 0 where 

𝜇𝐴
+(𝑥) denote the positive membership degree. 

𝜈𝐴
+(𝑥) denote the positive non membership degree. 

𝜇𝐴
−(𝑥) denote the negative membership degree.  

𝜈𝐴
−(𝑥) denote the negative non membership degree. 

Definition 2.10:  Let 𝑈 be a set of parameters and 𝐸 ⊆ A. Define 𝒦 : 𝐴 ⇒ 𝐵𝑃𝐹𝑆
𝑈  where 𝐵𝑃𝐹𝑆

𝑈 

is the collection of all Bipolar Pythagorean Fuzzy Soft subsets of U by 𝐵𝑃𝐹𝑆
𝑈. Then (𝒦, 𝐴) is 

called Bipolar Pythagorean Fuzzy soft set over 𝑈, and is denoted by (𝒦, 𝐴)  and defined by: 

(𝒦, 𝐴)  = {(𝑥𝑖, 𝜇𝐴
+(𝑥𝑖), 𝜇𝐴

−(𝑥𝑖), 𝜈𝐴
+(𝑥𝑖), 𝜈𝐴

−(𝑥𝑖)) ∶  𝑥𝑖 ∈ 𝑈} where 

𝜇𝐴
+ : 𝑈 → [0,1], 𝜈𝐴

+ : 𝑈 → [0,1], 𝜇𝐴  : 𝑈 → [−1,0], 𝜈𝐴
− : 𝑈 → [−1,0] are the mappings such that 
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0 ≤ (𝜇𝐴
+(𝑥))

2
+ (𝜈𝐴

+(𝑥))
2
≤ 1 and ‐1 ≤ −[(𝜇𝐴

−(𝑥))
2
+ (𝜈𝐴

−(𝑥))
2
] ≤ 0 where 

𝜇𝐴
+(𝑥) denote the positive membership degree. 

𝜈𝐴
+(𝑥) denote the positive non membership degree. 

𝜇𝐴
−(𝑥) denote the negative membership degree.  

𝜈𝐴
−(𝑥) denote the negative non membership degree. 

Definition 2.11: If (𝐹, 𝐴) and (𝐺, 𝐵) are two Bipolar Pythagorean Fuzzy Soft sets over a common 

universe U, then the union of (𝐹, 𝐴)and (𝐺, 𝐵)  is defined to be the Bipolar Pythagorean Fuzzy 

𝑆𝑜𝑓𝑡 set (H, C) satisfying the following conditions:  

(𝑖) 𝐶 =  𝐴 ∪  𝐵 (𝑖𝑖)  for all 𝑐 ∈  𝐶, 𝐻(𝑐) =  {

𝐹𝐶  𝑖𝑓 𝑐 ∈  𝐴\𝐵
𝐺𝐶  𝑖𝑓 𝑐 ∈  𝐵\𝐴

𝐹𝐶 ∪ 𝐺𝐶  𝑖𝑓 𝑐 ∈  𝐴 ∩  𝐵
 . 

This relation is denoted by (H, C) = (F, A) ∪(G, B). 

Definition 2.12:  Let 𝑈 be a universal set and 𝐸 be the set of parameters. Then, (𝑈, 𝐸) is the set of 

all Bipolar Pythagorean Fuzzy sets on 𝑈 from the attributes 𝐸 and is said to be Bipolar Pythagorean 

Fuzzy Soft class.  

Definition 2.13:  Let (𝒦, 𝐴)  ∈ 𝐵𝑃𝐹𝑆
𝑈. Then, (𝒦, 𝐴)  is called null (or) void Bipolar Pythagorean 

Fuzzy Soft set denoted by 𝛷, if for all 𝑏 ∈ 𝐴,𝒦(𝑏) = 𝜑 , where 𝜑 is an empty set. 

Definition 2.14:  Let (𝒦, 𝐴)  ∈ 𝐵𝑃𝐹𝑆
𝑈. Then, (𝒦, 𝐴)  is called an absolute Bipolar Pythagorean 

Fuzzy Soft set, if for all 𝑏 ∈ 𝐴,𝒦(𝑏) ∈ 𝐵𝑃𝐹𝑈. 

Definition 2.15: Let (𝒦, 𝐴)  ∈ 𝐵𝑃𝐹𝑆
𝑈 . Then, complement of (𝒦, 𝐴)  is denoted by (𝒦, 𝐴 )𝑐 =

(𝒦𝑐, 𝐴) . 

Proposition 2.16: Let (𝒦1, 𝐴1) ∈ 𝐵𝑃𝐹𝑆
𝑈 . Then,  

a) (𝒦1, 𝐴1) ∪ (𝒦1, 𝐴1) = (𝒦1, 𝐴1), (𝒦1, 𝐴1) ∩ (𝒦1, 𝐴1) = (𝒦1, 𝐴1) 

b) (𝒦1, 𝐴1) ∪ 𝜑𝐸 = (𝒦1, 𝐴1), (𝒦1, 𝐴1) ∩ 𝜑𝐸 = 𝜑𝐸 . 

Proposition 2.17:  Let(𝒦1, 𝐴1) , (𝒦2, 𝐴2) and (𝒦3, 𝐴3) ∈ 𝐵𝑃𝐹𝑆
𝑈  Then, 

a) (𝒦1, 𝐴1) ∩ (𝒦2, 𝐴2) = (𝒦2, 𝐴2) ∩ (𝒦1, 𝐴1) 

b) (𝒦1, 𝐴1)  ∪ (𝒦2, 𝐴2) = (𝒦2, 𝐴2) ∪ (𝒦1, 𝐴1) 

c) (𝒦1, 𝐴1) ∪ ((𝒦2, 𝐴2) ∪ (𝒦3, 𝐴3)) = ((𝒦1, 𝐴1) ∪ (𝒦2, 𝐴2)) ∪ (𝒦3, 𝐴3)   
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d) (𝒦1, 𝐴1) ∩ ((𝒦2, 𝐴2) ∩ (𝒦3, 𝐴3)) = ((𝒦1, 𝐴1) ∩ (𝒦2, 𝐴2)) ∩ (𝒦3, 𝐴3)   

e) (𝒦1, 𝐴1) ∪ ((𝒦2, 𝐴2) ∩ (𝒦3, 𝐴3)) = ((𝒦1, 𝐴1) ∪ (𝒦2, 𝐴2)) ∩ ((𝒦1, 𝐴1) ∪ (𝒦3, 𝐴3)) 

f) (𝒦1, 𝐴1) ∩ ((𝒦2, 𝐴2) ∪ (𝒦3, 𝐴3)) = ((𝒦1, 𝐴1) ∩ (𝒦2, 𝐴2)) ∪ ((𝒦1, 𝐴1) ∩ (𝒦3, 𝐴3))   

g) ((𝒦1, 𝐴1)  ∪ (𝒦2, 𝐴2))
𝑐 = ((𝒦1, 𝐴1))

𝑐 ∪ (𝒦2, 𝐴2))
𝑐  

h) ((𝒦1, 𝐴1) ∪ (𝒦2, 𝐴2))
𝑐 = ((𝒦1, 𝐴1))

𝑐 ∩ (𝒦2, 𝐴2))
𝑐 

Definition 2.18: Let  (𝒦, 𝐴) ∈ 𝐵𝑃𝐹𝑆
𝑈 be Bipolar Pythagorean Fuzzy subsets of (𝒦, 𝐵) and write 

(𝒦, 𝐴) ⊆  (𝒦, 𝐵) if 𝜇𝐴
+(𝑥) ≤ 𝜇𝐵

+(𝑥), 𝜈𝐴
+(𝑥) ≥ 𝜈𝐵

+(𝑥), 𝜇𝐴
−(𝑥) ≥ 𝜇𝐵

−(𝑥), 𝜈𝐴
−(𝑥) ≤ 𝜈𝐵

−(𝑥)⟩ for each  

x ∈ 𝑋. 

 

3.BIPOLAR PYTHAGOREAN FUZZY SOFT TOPOLOGICAL SPACES 

Definition 3.1: Let  (𝑈, 𝐸) ∈ 𝐵𝑃𝐹𝑆
U be an absolute BPF Soft set. Let 𝒞(𝑈, 𝐸)  be the class of all 

BPF Soft sets of (𝑈, 𝐸). Then, 𝜏𝑝 a family of BPF Soft ‐topology, If 

𝑇1   𝜙, (𝑈, 𝐸)  ⊆ 𝜏𝑝. 

𝑇2  For any (𝒦1, E), (𝒦2, E) ∈ 𝜏𝑝, we have (𝒦1, E) ∩ (𝒦2, E) ∈ 𝜏𝑝. 

𝑇3  ∪ (𝒦𝑛, E) ∈ 𝜏𝑝 for arbitrary family { (𝒦𝑛, E) such that 𝑛 ∈ 𝐽  } ⊆ 𝜏𝑝. 

Then 𝜏𝑝 is called Bipolar Pythagorean Soft Topology on  (𝑈, 𝐸)  and the trinity (𝑋, 𝜏𝑝, 𝐸) is said 

to be Bipolar Pythagorean Fuzzy Soft Topological space over (𝑈, 𝐸). Each member of 𝜏𝑝 is called 

Bipolar Pythagorean Fuzzy Soft open set (BPF Soft OS). The complement of a Bipolar 

Pythagorean Fuzzy Soft open set is called a Bipolar Pythagorean fuzzy Soft Closed set (BPF Soft 

CS). 

Example 3.2: Consider a universal set 𝑈 = {𝑎1, 𝑎2, 𝑎3} and the set of variables 𝐸 = {𝑏1, 𝑏2}.  

Let (𝒦1, E), (𝒦2, E), , and (𝒦3, E), ∈ C(𝑈, 𝐸)  where 

(𝒦1, E) = {
(𝑎1, 04,0.6, −0.3, −0.5), (𝑎2, 0.2,0.6,−0.2, −0.5), (𝑎3, 0.6,0.5, −0.5, −0.4)

(𝑎1, 04,0.6, −0.3, −0.5), (𝑎2, 0.2,0.6,−0.2, −0.5), (𝑎3, 0.6,0.5, −0.5, −0.4)
 

(𝒦2, E) = {
(𝑎1, 04,0.6, −0.3, −0.5), (𝑎2, 0.6,0.2,−0.5, −0.2), (𝑎3, 0.6,0.5, −0.5, −0.4)

(𝑎1, 0.6,0.2,−0.5, −0.2), (𝑎2, 0.2,0.6, −0.2, −0.5), (𝑎3, 0.6,0.5,−0.5, −0.4)
 

(𝒦3, E) = {
(𝑎1, 04,0.6, −0.3, −0.5), (𝑎2, 0.2,0.6,−0.2, −0.5), (𝑎3, 0.6,0.5, −0.5, −0.4)

(𝑎1, 0.6,0.2,−0.5, −0.2), (𝑎2, 0.5,0.1, −0.4, −0.1), (𝑎3, 0.7,0.3,−0.6, −0.3)
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Then, 𝜏𝑝 = {𝜑𝐸 , (𝒦1, E), (𝒦2, E), (𝒦3, E), (𝑈, 𝐸)} is a BPF Soft topology on (𝑈, 𝐸). 

Definition 3.3: The collection 𝜏𝑝 = {φ𝐸 , (𝑈, 𝐸)} of null or void BPFS-set and absolute BPFS-set 

is also, a BPF Soft-topology on (𝑈, 𝐸) and it is called BPF Soft-indiscrete topology on (𝑈, 𝐸). It 

is denoted by BPFS- 𝜏𝑝indiscrete. The BPFSoft-space (U, 𝜏𝑝 indiscrete, E) is called BPF Soft-

indiscrete topological space over (𝑈, 𝐸). 

Definition 3.4: Let 𝒞(𝑈, 𝐸)  be collection of all BPFSoft-subsets of , (𝑈, 𝐸), then 𝜏𝑝 = 𝒞(𝑈, 𝐸) is 

a BPFSoft-topology and is called BPF Soft-discrete topology on (𝑈, 𝐸). It is denoted by BPF Soft-

𝜏𝑝discrete. The BPF Soft-space (U, 𝜏𝑝discrete, E) is called BPF Soft-discrete topological space 

over (𝑈, 𝐸). 

Definition 3.5: The family of all BPF Soft-sets 𝐵𝑃𝐹𝑆 (𝑈, 𝐸) is also a BPF Soft-topology on U. 

Definition 3.6: Let (U, 𝜏𝑝 , E) be a BPF Soft topological space over (𝑈, 𝐸), a BPF Soft set 

(𝒦1, E) ∈ P (𝑈, 𝐸) is called a BPF Soft closed in (U, 𝜏𝑝, E), if its relative BPF Soft compliment 

(𝒦1, E)c is a BPF Soft open set.  

Definition 3.7: Let (𝑈 , 𝜏𝑝1 , E) and (𝑈 , 𝜏𝑝2 , E) two BPF Soft topological spaces, then the 

followings are valid.  

1. Two BPF Soft-topologies 𝜏𝑝1,  and 𝜏𝑝2,  are BPF Soft comparable if one of them is BPF Soft 

subset of the other. 

2. If 𝜏𝑝1, is BPF Soft-subset of 𝜏𝑝2 then 𝜏𝑝1 is BPF Soft coarser, then𝜏𝑝2  and 𝜏𝑝2 is BPF Soft 

stronger then 𝜏𝑝1.   

Definition 3.8: Let (𝑋, 𝜏𝑝, 𝐸)  be a BPF Soft topological space over 𝑋  and (𝒦 , E) =

{(𝑥, 𝜇𝐴
+(𝑥), 𝜇𝐴

−(x) , 𝜈𝐴
+(𝑥), 𝜈𝐴

−(𝑥)) : 𝑥 ∈ 𝑋} be a BPFSoft set over 𝑋. Then the Bipolar Pythagorean 

Fuzzy Soft Interior, Bipolar Pythagorean Fuzzy Soft Closure of P are defined by: 

a) 𝐵𝑃𝐹𝑆 𝑖𝑛𝑡 (𝒦 , E) = ∪ { 𝑂 ∶ 𝑂 is a BPF Soft open set in (X, 𝜏𝑝, 𝐸) and 𝑂 ⊆ (𝒦 , E)}. 

b)𝐵𝑃𝐹𝑆 𝑐𝑙 (𝒦 , E) = ∩ {𝐶 ∶ 𝐶 is a BPF Soft Closed set in (X, 𝜏𝑝, 𝐸) and (𝒦 , E) ⊆ 𝐶}. 

It is clear that 

a) 𝐵𝑃𝐹𝑆𝑖𝑛t (𝒦 , E) is the biggest Bipolar Pythagorean Fuzzy Soft Open set contained in (𝒦 , E). 

b) 𝐵𝑃𝐹𝑆𝑖𝑛t (𝒦 , E) is the smallest Bipolar Pythagorean Fuzzy Soft Closed set containing (𝒦 , E). 
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Definition 3.9: Bipolar Pythagorean Fuzzy Soft Regular Generalized closed set: If BPF Soft 

set (𝒦, 𝐸) of a BPFTS (𝑋, 𝜏𝑝, 𝑈) is a Bipolar Pythagorean Fuzzy Soft Regular Generalized closed 

set (𝐵𝑃𝐹𝑆𝑅𝐺𝐶𝒮) , if 𝐵𝑃𝐹𝑆𝑐𝑙(𝒦, 𝐸) ⊆ 𝑈𝑅  whenever (𝒦, 𝐸) ⊆ 𝑈𝑅  and 𝑈𝑅  is BPF Soft ROS in 

(𝑋, 𝜏𝑝, 𝑈). 

(ii) If BPF Soft set (𝒦, 𝐸) of a BPFTS (𝑋, 𝜏𝑝, 𝑈) is a Bipolar Pythagorean Fuzzy Soft Regular 

Generalized open set (𝐵𝑃𝐹𝑆𝑅𝐺𝑂𝒮), if (𝒦, 𝐸)𝑐 is a BPF Soft RGCS in (𝑋, 𝜏𝑝, 𝑈) . 

Example 𝟑. 𝟏𝟎: Let U = {a, b} be the set of two bikes and E = {e1, e2,e3} , e1 = costly, e2 =

milage, e3 = beautiful  be the set of parameters, where A = {e1, e2} ⊂ E  and consider that  

 τp = {ϕA, (G, A), (F, A), (U, A) }  be a BPFSoft topology over (𝑈, 𝐴)  where 

(G, A) ,(F, A) and (H, A) are BPF soft sets over (U, τp, A) defined as follows: 

(G, A) = {
{e1, {(a, 0.3,0.8, −0.4, −0.9)}, { (b, 0.6,0.6, −0.5, −0.7)}}

{e2, {(a, 0.4,0.7, −0.3, −0.9)}, { (b, 0.8,0.4, −0.4, −0.8)}}
} 

(F, A) = {
{e1, {(a, 0.6,0.3, −0.7, −0.5)}, {(b, 0.7,0.4, −0.8, −0.5)}}

{e2, {(a, 0.7,0.4, −0.1, −0.9)}, { (b, 0.7,0.4, −0.7, −0.9)}}
} 

(H, A) = {
{e1, {(a, 0.5, 0.4, −0.6, −0.5)}, { (b, 0.6, 0.6 − 0.7, −0.7)}}

{e2, {(a, 0.6,0.5, −0.2, −0.9)}, { (b, 0.7,0.5,−0.6, −0.9)}}
}, 

Here 𝐵𝑃𝐹𝑆𝑐𝑙(H, A) ⊆ (U, A) =  {
{e1, {(a, 1, 0, −1, 0)}, { (b, 1, 0, −1, 0)}}

{e2, {(a, 1, 0, −1, 0)}, { (b, 1, 0, −1, 0)}}
} ⊆ 𝑈𝑅  whenever 

 (H, A)  ⊆ 𝑈𝑅 and 𝑈𝑅 is BPF Soft ROS in (U, τp, A). Hence (H, A) is a  BPFSRGCS in (U, τp, A). 

 

4. DECISION MAKING IN PORTABLE OXYGEN CONCENTRATOR, A LIFESAVING TOOL 

FOR COVID PATIENTS USING BPF SOFT TOPOLOGY 

Molodstov (1999) introduced the theory of soft sets which has many applications in game 

theory, Operations research, Riemann- integration, Probability, etc., with respect to applications 

in decision making in real life situations. The importance of decision-making problem in an 

imprecise environment is growing very significantly in recent years.  Here, we see application of 

decision-making problem to find solution to real life problem. We used the concept of BPFSoft 
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open sets which are BPF soft RG Closed Sets for modelling a decision-making problem and an 

algorithm for the choice of optimistic solution based on the available data and the problem is solved 

with the help of comparison technique.  

Definition 4.1: (Comparison table) The comparison table of a Bipolar Pythagorean fuzzy soft 

set (𝒦 , E) a square table in which rows and columns are both labelled by the objects 𝐴1 , 𝐴2 , 

𝐴3 …………… 𝐴𝑛  of the universe.  

(1) The entries 𝑚𝑖𝑗
+  and indicates the number of parameters for which the positive membership 

value Ai greater than or equal to the positive membership value of 𝐴𝑗 , 

 𝑚𝑖𝑗
+ = |{𝑒𝑖 ∈ 𝐴; 𝐹(𝑒𝑖 )(𝐴𝑖 ) ≥ 𝐹(𝑒𝑖 )(𝐴𝑗 )}| 

(2) 𝑝𝑖𝑗
+ indicates the number of parameters for which the positive non-membership value 𝐴𝑖   

less than or equal to the positive non- membership value of 𝐴𝑗 ,  

𝑝𝑖𝑗
+ = |{𝑒𝑖 ∈ 𝐴; 𝐹(𝑒𝑖 )(𝐴𝑖 ) ≤ 𝐹(𝑒𝑖 )(𝐴𝑗 )}| 

(3) 𝑚𝑖𝑗
− indicates the number of parameters for which the negative membership value 𝐴𝑖   less 

than or equal to the negative membership value of 𝐴𝑗 , 

 𝑚𝑖𝑗
− = |{𝑒𝑖 ∈ 𝐴; 𝐹(𝑒𝑖 )(𝐴𝑖 ) ≤ 𝐹(𝑒𝑖 )(𝐴𝑗 )}| 

(4)  𝑝𝑖𝑗
− indicates the number of parameters for which the negative non- membership value 𝐴𝑖  

less than or equal to the membership value of 𝐴𝑗 , 

 𝑝𝑖𝑗
− = |{𝑒𝑖 ∈ 𝐴; 𝐹(𝑒𝑖 )(𝐴𝑖 ) ≥ 𝐹(𝑒𝑖   )(𝐴𝑗 )}| 

Definition 4.2:  Let positive (membership table’s) row sum and column sum be 𝑅𝑜𝑤𝑖
1and 𝐶𝑜𝑙𝑖

1 of 

an object  𝑆𝑖  calculating by the formula 𝑅𝑜𝑤𝑖
1 = ∑ 𝑚𝑖𝑗

+𝑛
𝑗=1  and 𝐶𝑜𝑙𝑖

1 = ∑ 𝑚𝑖𝑗
+𝑛

𝑗=1  .Let negative 

(membership table’s) row sum and column sum be 𝑅𝑜𝑤𝑖
2and 𝐶𝑜𝑙𝑖

2 of an object  𝑆𝑖 calculating by 

the formula 𝑅𝑜𝑤𝑖
2 = ∑ 𝑝𝑖𝑗

+𝑛
𝑗1  and 𝐶𝑜𝑙𝑖

2 = ∑ 𝑝𝑖𝑗
+𝑛

𝑗=1  . Let positive (non-membership table’s) row 

sum and column sum be 𝑅𝑜𝑤𝑖
3 and 𝐶𝑜𝑙𝑖

3 of an object 𝑆𝑖 calculating by the formula 𝑅𝑜𝑤𝑖
1 =

 ∑ 𝑚𝑖𝑗
−𝑛

𝑗−1  and 𝐶𝑜𝑙𝑖
1 = ∑ 𝑚𝑖𝑗

−𝑛
𝑗−1  .  Let the negative (non-membership table’s) row sum and column 
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sum be 𝑅𝑜𝑤𝑖
4and 𝐶𝑜𝑙𝑖

4 of an object   𝑆𝑖 calculating by the formula 𝑅𝑜𝑤𝑖
1 = ∑ 𝑝𝑖𝑗

−𝑛
𝑗−1  and 𝐶𝑜𝑙𝑖

1 =

 ∑ 𝑝𝑖𝑗
−𝑛

𝑗−1 . 

Definition 4.3: Let positive membership score be 𝑃𝑖
+of an object ℎ𝑖 is given by 𝑃𝑖

+ = 𝑅𝑜𝑤𝑖
1 −

𝐶𝑜𝑙𝑖
1.Similarly negative membership score 𝑁𝑖

+ of an object   𝑆𝑖 is given by 𝑁𝑖
+ = 𝑅𝑜𝑤𝑖

2 − 𝐶𝑜𝑙𝑖
2 

and positive non-membership score be  𝑃𝑖
− of an object 𝑆𝑖  is given by 𝑃𝑖

− = 𝑅𝑜𝑤𝑖
3 − 𝐶𝑜𝑙𝑖

3. Let 

negative non- membership score be 𝑁𝑖
−  of an object 𝑆𝑖 𝑖s given by by 𝑁𝑖

− = 𝑅𝑜𝑤𝑖
4 − 𝐶𝑜𝑙𝑖

4. The 

positive score  𝑆𝑃  of an object 𝑆𝑖  given by score 𝑆𝑃 =  𝑃𝑖
+ − 𝑃𝑖

−and negative score 𝑆𝑁 is given by 

𝑆𝑁 = 𝑁𝑖
+ − 𝑁𝑖

− .  Thus, the final score  𝑆𝑐𝑜𝑟𝑒𝑖  is given by 𝑆𝑐𝑜𝑟𝑒𝑖 = 𝑆𝑃 − 𝑆𝑁  for all 𝑗  =

 1, 2, , …  𝑛.  The optimum solution is obtained by adding all positive values and all negative values 

and finding the difference between positive and negative values  𝑆 = 𝑃 − 𝑁 . 

Portable Oxygen concentrators are available in various sizes, styles and models. Oxygen 

concentrators sucks the atmospheric air with 78% nitrogen, 21% of oxygen and the rest with other 

gases which filters out nitrogen and absorbs oxygen up to 95% of purity. Oxygen concentrators 

are used for the patients whose 𝑂2 level is below 90% as directed by the doctors, with chronic 

obstructive pulmonary disease (COPD), hypoxemia and pulmonary edema. From 2019, we are 

thundered with severe COVID in India. Oxygen concentrators are most wanted for COVID   

patients whose 𝑂2 level is below 90%. Some patients are advised to take 𝑂2 in home with the 

proper guidance of a doctor. It is must to follow the doctor’s approval for using oxygen 

concentrators with his guidance. Upto 5 liters of oxygen per minute are allowed for home usage. 

Many People are confused in purchasing Oxygen concentrators. Here we have got suggestions 

from decision experts and solved an uncertainty situation to choose the best oxygen concentrator 

for home usage. 

Suppose Mr. R want to select a best oxygen concentrator from several companies. The 

experts decided the criteria for choosing the oxygen concentrator. The criteria are { 𝑝, 𝑞, 𝑟, 𝑠, 𝑡}, 

where and the oxygen concentrators are denoted as {𝑂1, 𝑂2, 𝑂3, 𝑂4} oxygen concentrators taken 

into consideration. In order to evaluate the best oxygen concentrator, we utilized the method 

proposed to extract the five key attributes (ie) the decision variables  𝐸 = {𝑝, 𝑞, 𝑟, 𝑠, 𝑡} described 
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as follows:  

(i) 𝑝 = 𝑓𝑙𝑜𝑤𝑟𝑎𝑡𝑒, 

(ii)  𝑞 = 𝑝𝑜𝑤𝑒𝑟𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛, 

(iii) 𝑟 = 𝑜𝑥𝑦𝑔𝑒𝑛 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛,  

(iv) 𝑠 = 𝑝𝑜𝑟𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦, 

(v) 𝑡 = 𝑐𝑜𝑠𝑡 

They short list four Oxygen concentrators which are according to the requirements of Mr. R. Let 

us consider the initial universal set 𝑋 = { 𝑝, 𝑞, 𝑟, 𝑠, 𝑡} consist of four Oxygen concentrators. It is 

obvious that the above five attributes are all benefit attributes.  The decision makers choose the 

subsets 𝐴 = { 𝑝, 𝑞, 𝑟, 𝑡} and 𝐵 = {  𝑝, 𝑟, 𝑡} of X.  

We consider Bipolar Pythagorean Fuzzy Soft sets as follows: 

(𝒦1, A)

=  

{
 
 

 
    𝒦𝑝

1 = {(𝑂1, 0.61, 0.3, −0.5, , −0.2), (𝑂2, 0.4, 0.6, −0.5, , −0.4), (𝑂3, 0.8, 0.35, −0.3, −0.2), (𝑂4, 0.3,0.6, −0.32, −0.31)}

𝒦𝑞
1 = {(𝑂1, 0.7,0.5, −0.2, −0.4), (𝑂2, 0.7,0.4, −0.15, −0.4), (𝑂3, 0.62, 0.5, −0.4, −0.2), (𝑂4, 0.5,0.4, −0.4, −0.1)} 

  𝒦𝑟
1 = {(𝑂1, 0.2,0.41, −0.5, −0.3), (𝑂2, 0.6,0.4, −0.56, −0.5)(𝑂3, 0.6,0.5, −0.41, −0.36), (𝑂4, 0.3, 0.6, −0.24, −0.5)}

𝒦𝑡
1 = {(𝑂1, 0.4, 0.3, −0.6, −0.5), (𝑂2, 0.2,0.2, −0.6, −0.5)(𝑂3, 0.6, 0.5, −0.5, −0.4), (𝑂4, 0.6, 0.5, −0.2, −0.2)}

 

 

(𝒦2, B)

= {

  𝒦𝑝
2 = {(𝑂1, 0.3,0.6,−0.4,−0.8), (𝑂2, 0.4,0.7,−0.5,−0.4), (𝑂3, 0.3,0.8,−0.4,−0.8), (𝑂4, 0.5,0.6,−0.5,−0.7)} 

𝒦𝑟
2 = {(𝑂1, 0.6,0.6,−0.7,−0.7), (𝑂2, 0.4,0.4,−0.5, −0.5), (𝑂3, 0.6,0.3,−0.8,−0.4), (𝑂4, 0.8,0.1,−0.6,−0.7)}

𝒦𝑡
2 = {(𝑂1, 0.8, 0.0,−0.2,−0.1), (𝑂2, 0.1,0.4,− 0.4,−0.8)(𝑂3, 0.9, 0.3,−0.4,−0.8), (𝑂4, 0.2, 0.7,−0.1,−0.6)}

 

 

Algorithm: 

 

Step 1: Input the BPF soft open sets (𝒦1, 𝐴) and (𝒦2, 𝐵 ) according to positive and negative 

feedback ratio.   

Step 2: Construct BPF Soft -topology (𝑋, 𝜏𝑝, 𝑈) such that (𝒦1, 𝐴) and (𝒦2, 𝐵) which are BPFSoft 

RG Closed Sets in  (𝑋, 𝜏𝑝, 𝑈). 

Step 3: Write tabular forms of BPF soft open sets (𝒦1, 𝐴) and (𝒦2, 𝐵 ). 
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Step 4: Construct the comparison table of positive membership sum   𝑚𝑖𝑗
+ , negative membership 

sums 𝑝𝑖𝑗
+ positive non-membership sum 𝑚𝑖𝑗

−  and negative non-membership sum  𝑝𝑖𝑗
− of the BPFRG 

Soft sets(𝒦1, 𝐴) and (𝒦2, 𝐵). 

Step 5: Compute the positive membership score 𝑃𝑖
+ negative membership score 𝑁𝑖

+ , positive non-

membership score 𝑃𝑖
−and negative non-membership score  𝑁𝑖

−. 

Step 6: Compute the final score by subtracting positive score from negative score. 

Step 7: Optimistic choice is the maximum score of 𝑆𝑐𝑜𝑟𝑒𝑖  by using the formula  𝑆𝑐𝑜𝑟𝑒𝑖 = 𝑆𝑃 −

𝑆𝑁. 

 

As can be seen that these sets are open sets and define a BPFRG soft topology 𝜏𝑝 =

{𝜑𝐸 , (𝑈, 𝐸), (𝒦1, A), (𝒦2, B)} , where 𝜑𝐸  and (𝑈, 𝐸)  are null BPFS-set and absolute BPFS-set 

respectively. This shows the harmony between opinion of decision-makers which is essential for 

a sound and correct decision (i.e., if we take union or intersection of decision-makers opinion, then 

we do not obtain a new set, we obtain a set inside the space, which keep safe original collected 

information.) 

By applying the above algorithm, 

Step 1: Input the BPF soft open sets (𝒦1, 𝐴) and (𝒦2, 𝐵 ) according to positive and negative 

feedback ratio.   

Step 2: Construct BPF Soft -topology (𝑋, 𝜏𝑝, 𝑈) such that (𝒦1, 𝐴) and (𝒦2, 𝐵) are BPF Soft RG 

Closed Sets in  (𝑋, 𝜏𝑝, 𝑈) . 

Step 3: Write tabular forms of BPF soft open sets (𝒦1, 𝐴) and (𝒦2, 𝐵 ). 

 

 p q r t 

O1 (0.61,0.3, -0.5, -0.2) (0.4, 0.6, -0.5, -0.5) (0.8,0.35, -0.3, -0.2) (0.3,0.6, -0.32, -0.31) 

O2 (0.7, 0.5, -0.2, -0.4) (0.7, 0.4, -0.15, -0.4) (0.62,0.5, -0.4, -0.2) (0.5, 0.4, -0.4, -0.1) 

O3 (0.2,0.41, -0.5, -0.3) (0.6,0.4, -0.56, -0.5) (0.6,0.5, -0.41, -0.36) (0.3,0.6, -0.24, -0.5) 

O4 (0.4, 0.3, -0.6, -0.5) (0.2, 0.2, -0.6, -0.5) (0.6, 0.5, -0.5, -0.4) (0.6, 0.5, -0.2, -0.2) 
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Step 4:  Construct the comparison table of positive membership sum  𝑚𝑖𝑗
+ , negative membership 

sums 𝑝𝑖𝑗
+ positive non-membership sum 𝑚𝑖𝑗

−  and negative non-membership sum   𝑝𝑖𝑗
− of the bipolar 

Pythagorean fuzzy soft sets (𝒦1, A)  and (𝒦2, B). 

Step 5: Compute the positive membership score 𝑃𝑖
+ negative membership score 𝑁𝑖

+ , positive non-

membership score 𝑃𝑖
−and negative non-membership score  𝑁𝑖

−. 

Tabular representation of Positive membership function(𝒦1, A) and (𝒦2, B) 

 

 

 p r t 

O1 (0.3, 0.6, -0.4, -0.8) (0.6, 0.6, -0.7, -0.7) (0.8, 0.0, -0.2, -0.7) 

O2 (0.4, 0.7, -0.5, -0.4) (0.4, 0.4, -0.5, -0.5) (0.1, 0.4, -0.4, -0.8) 

O3 (0.4, 0.7, -0.5, -0.4) (0.6, 0.3, -0.8, -0.4) (0.9, 0.4, -0.1, -0.8) 

O4 (0.5, 0.6, -0.5, -0.7) (0.8, 0.1, -0.6, -0.7) (0.2, 0.7, -0.1, -0.6) 

Tabular representation of 

Positive membership function of 

(𝒦1, A) 

 Comparison table for positive membership 

function  𝑚𝑖𝑗
+  of (𝒦1, A) 

 p q r t   O1 O2 O3 O4 

O1 0.61 0.4 0.8 0.3 O1 4 1 2 2 

O2 0.7 0.7 0.62 0.5 O2 3 4 3 3 

O3 0.8 0.62 0.6 0.3 O3 3 1 4 3 

O4 0.3 0.5 0.6 0.6 O4 2 1 2 4 

Tabular representation of Positive 

membership function of (𝒦2, B) 

 Comparison table for positive membership 

function    𝑚𝑖𝑗
+  of (𝒦2, B) 

 p r t   O1 O2 O3 O4 

O1 0.3 0.6 0.8 O1 3 2 2 1 

O2 0.4 0.4 0.1 O2 1 3 1 0 

O3 0.3 0.6 0.9 O3 3 2 3 1 

O4 0.5 0.8 0.2 O4 2 3 2 3 
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Table for Positive membership Score of (𝒦1, A)  

 

Table for Positive membership Score 𝑃𝑖
+ of (𝒦2, B) 

 Row Column Positive membership  𝑃𝑖
+of 

(𝒦2, B) 

Sum (𝑅𝑜𝑤𝑖
1) Sum (𝐶𝑜𝑙𝑖

1) Score (𝑷𝒊
+) 

O1 8 9 -1 

O2 5 10 -5 

O3 9 9 0 

O4 10 10 0 

 

Tabular representation of Positive non-membership functions (𝒦1, A) and (𝒦2, B) 

 

Tabular representation of Positive 

non-membership function of (𝒦1, A)  

 Comparison table for Positive non - 

membership function 𝑝𝑖𝑗
+  of (𝒦1, A)  

 p q r t   O1 O2 O3 O4 

O1 0.3 0.6 0.3 0.6 O1 4 2 2 3 

O2 0.5 0.4 0.5 0.4 O2 2 4 3 4 

O3 0.41 0.4 0.5 0.6 O3 3 3 4 4 

O4 0.3 0.2 0.5 0.5 O4 2 3 4 4 

 

 Row Column Positive membership of 

(𝒦1, A) 

Sum (𝑅𝑜𝑤𝑖
1) Sum (𝐶𝑜𝑙𝑖

1) Score (𝑷𝒊
+) 

O1 9 12 -3 

O2 13 7 6 

O3 11 11 0 

O4 9 12 3 
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Tabular representation of Positive 

non-membership function of 

(𝒦2, B) 

 Comparison table for positive non-

membership function𝑝𝑖𝑗
+  of (𝒦2, B) 

 p r t   O1 O2 O3 O4 

O1 0.6 0.6 0.0 O1 3 2 2 2 

O2 0.7 0.4 0.4 O2 1 3 2 1 

O3 0.8 0.3 0.4 O3 1 2 3 1 

O4 0.6 0.1 0.7 O4 2 2 2 3 

 

Table for Negative membership Score of (𝒦1, A)  

 

 Row Column Negative membership of 

(𝒦1, A) 

Sum (𝑅𝑜𝑤𝑖
2) Sum (𝐶𝑜𝑙𝑖

2) Score (𝑵𝒊
+) 

O1 11 11 0 

O2 13 12 0 

O3 14 13 1 

O4 13 15 -2 

 

Table for Negative membership Score of (𝒦2, B) 

 

 

 Row Column Negative membership of 

(𝒦2, B) 

Sum (𝑅𝑜𝑤𝑖
2) Sum (𝐶𝑜𝑙𝑖

2) Score (𝑵𝒊
+) 

O1 9 7 2 

O2 7 9 -2 

O3 7 9 -2 

O4 9 7 2 
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Tabular representation of Negative membership function of (𝒦1, A)   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table for Positive non-membership Score of (𝒦1, A) 

 

 Row Column Negative membership of (𝒦2, B) 

Sum (𝑅𝑜𝑤𝑖
3) Sum (𝐶𝑜𝑙𝑖

3) Score (𝑷𝒊
−) 

O1 10 12 -2 

O2 8 13 -5 

O3 11 11 0 

O4 14 7 7 

 

 

Tabular representation of Negative 

membership function of (𝒦1, A)  

 Comparison table for Negative 

membership function 𝑚𝑖𝑗
−  of (𝒦1, A)  

 p q r t   O1 O2 O3 O4 

O1 -0.5 -0.5 -0.3 -0.32 O1 4 2 3 1 

O2 -0.2 -0.15 -0.4 -0.4 O2 2 4 1 1 

O3 -0.5 -0.56 -0.41 -0.24 O3 3 3 4 1 

O4 -0.6 -0.6 -0.5 -0.2 O4 3 4 3 4 

Tabular representation of Negative 

membership of (𝒦2, B) 

 Comparison table for Negative 

membership function 𝑚𝑖𝑗
−  of (𝒦2, B) 

 p r t   O1 O2 O3 O4 

O1 -0.4 -0.7 -0.2 O1 3 1 2 2 

O2 -0.5 -0.5 -0.4 O2 2 3 2 2 

O3 -0.4 -0.8 -0.1 O3 2 1 3 2 

O4 -0.5 -0.6 -0.1  O4 1 2 2 3 
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Table for Positive non-membership Score of (𝒦2, B)  

 

 Row Column Negative membership of (𝒦2, B) 

Sum (𝑅𝑜𝑤𝑖
3) Sum (𝐶𝑜𝑙𝑖

3) Score (𝑷𝒊
−) 

O1 8 8 0 

O2 9 7 2 

O3 8 9 -1 

O4 8 9 -1 

 

  

Tabular representation of Negative non-membership function 

 

Tabular representation of Negative non-

membership function of (𝒦1, A)  

 Comparison table for Negative non - 

membership function   𝑝𝑖𝑗
− of (𝒦1, A)  

 C1 C2 C3 C4   S1 S2 S3 S4 

O1 -0.2 -0.5 -0.2 -0.31 O1 4 2 4 3 

O2 -0.4 -0.4 -0.2 -0.1 O2 3 4 3 4 

O3 -0.3 -0.5 -0.36 -0.5 O3 1 1 4 3 

O4 -0.5 -0.5 -0.4 -0.2 O4 2 0 2 4 

 

Tabular representation 

Negative non-membership 

function of (𝒦2, B) 

 Comparison table for Negative non-

membership function   𝑝𝑖𝑗
− of (𝒦2, B) 

 p r t  O1 O2 O3 O4 

O1 -0.8 -0.7 -0.7 O1 3 1 1 1 

O2 -0.4 -0.5 -0.8 O2 2 3 2 2 

O3 -0.4 -0.4 -0.8 O3 2 3 3 2 

O4 -0.7 -0.7 -0.6 O4 3 1 1 3 
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Table for Negative non-membership Score of (𝒦1, A)   

 

 Row Column Negative non- membership of 

(𝒦1, A) 

Sum (𝑅𝑜𝑤𝑖
4) Sum (𝐶𝑜𝑙𝑖

3)) Score (𝑵𝒊
−) 

O1 13 10 3 

O2 14 7 7 

O3 9 13 -4 

O4 8 14 -6 

 

Table for Positive non-membership Score of (𝒦2, B) 

 

 Row Column Negative non- membership of 

(𝒦2, B) 

Sum (𝑅𝑜𝑤𝑖
4) Sum (𝐶𝑜𝑙𝑖

4) Score (𝑵𝒊
−) 

O1 6 10 -4 

O2 9 8 1 

O3 10 7 3 

O4 8 8 0 

 

Step 6: Compute the final score by subtracting positive score from negative score. 

Score Table of (𝒦1, A). 

 Score (𝑆𝑃= 𝑃𝑖
+ − 𝑃𝑖

−) of 

(𝒦1, A) 

Score (𝑆𝑁  = 𝑁𝑖
+ −

𝑁𝑖
−)of (𝒦1, A) 

Score Si = (𝑆𝑃 − 𝑆𝑁) 

of (𝒦1, A) 

O1 -1 -3 2 

O2 11 -7 18 

O3 0 5 -5 

O4 -4 4 -8 
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Score Table of (𝒦2, B) 

 Score (𝑆𝑃 = 𝑃𝑖
+ − 𝑃𝑖

−) 

of (𝒦2, B) 

Score (𝑆𝑁 = 𝑁𝑖
+ −

𝑁𝑖
−)of (𝒦2, B) 

Score Si = (𝑆𝑃 − 𝑆𝑁) 

of (𝒦2, B) 

O1 1 6 -5 

O2 0 -3 3 

O3 0 -5 5 

O4 -7 2 -9 

 

Step 7: Optimistic choice is the maximum score of Scorei by using the formula  Scorei = SP − SN. 

 

 

 

P= 𝑆𝑃 of (𝒦1, A)+ 𝑆𝑃 of 

(𝒦2, B) 

N= 𝑆𝑁 of  (𝒦1, A)+ 𝑆𝑁 

of  (𝒦2, B) 

S=P-N 

O1 0 3 -3 

O2 11 -10 21 

O3 0 0 0 

O4 3 6 -3 

 

It is clear that the maximum score value is 21 obtained by O2. 

 

Decision: The choice of Mr. R will be O2.   

 

5. CONCLUSION 

Here we merge the concept of Bipolar Pythagorean fuzzy soft set and topology to introduced the 

concept of Bipolar Pythagorean fuzzy soft Topological Spaces. We introduced some operations on 

Bipolar Pythagorean fuzzy Soft Topological spaces. We defined of Bipolar Pythagorean Fuzzy 

Soft Regular Generalized closed sets from Bipolar Pythagorean fuzzy soft topological spaces and 

gave an application in the field of decision making to make the best choice of portable oxygen 

concentrator. In future, we will focus on the following problems Bipolar Pythagorean fuzzy soft 
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matrix, Bipolar Pythagorean fuzzy soft functions and its applications in machine learning and deep 

learning. 
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