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Abstract -Soft topological spaces provide a flexible framework for making decisions by enabling a nuanced 

comprehension of the ambiguity, imprecision, and uncertainty that are present in everyday circumstances. This 

work investigates the use of soft topological spaces in decision making and clarifies their importance in 

complex system modelling when conventional crisp boundaries might not be adequate. Through the effective 

integration of fuzzy logic and ambiguity navigation, practitioners can use a more complete approach to 

problem-solving by including soft topology into their decision-making processes. This study contributes to a 

deeper understanding of uncertainty management and decision support systems by highlighting the theoretical 

underpinnings and practical implications of using soft topological spaces in decision making through vivid 

examples and theoretical discussions.  
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1.Introduction-Scholars across multiple disciplines, such as engineering, medicine, sociology, economics, and 

environmental science, address the challenges of modelling unclear data on a frequent basis. Because the 

uncertainties that develop in these disciplines might be of many different kinds and sizes, classical procedures 

are not always effective in them. There are other, less well-known, and typically less advantageous methods of 

simulating uncertainty.The idea of soft sets was first introduced by Molodtsov [20] as a general mathematical 

tool for dealing with uncertain objects. It has been in widespread use ever since then. The properties and 

applications of soft set theory have been the subject of an increasing amount of research in recent years 

[4,5,6,11,21, 22]. 

While fuzzy sets [27], rough sets [12,23], and probability theory are well-known and frequently useful 

methods. Those who oppose Molodtsov point out that every one of those theories has a unique set of 

drawbacks. 

 

Some fresh applications of soft set theory have recently been developed by merging concepts from the study of 

fuzzy sets [1,7,14,15,17,18,25]. Regarding When faced with decision-making challenges involving rough sets, 

Maji and colleagues [16] explain how they solved a problem involving rough sets using rough set approaches 

and then applied soft set theory to it. They have also published a great deal of theoretical research on soft sets 

[17, 22]. The authors of [9] present a novel idea for the reduction of soft set parameterizations, and they 

compare and contrast this idea with rough set theory's analogous notion for the reduction of attributes. The 

definition of a group was expanded to include soft set algebraic structures by Aktas and colleagues [2]. The 

concepts of soft-open set, soft-closed set, and soft topology were introduced in [3,6,19]. Studies of the 

connections between various types of soft topological space subsets were conducted by Kandil and others 

[10].This article introduces the concepts of pre-interior, pre-closure, pre-open soft set, pre-closed soft set, and 

pre-operator on soft topological space. 
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A few examples will be used to illustrate the concepts. Through a case study, we illustrate how the rough set 

technique can be used to apply the theory of soft sets in decision making situations. 

2. Preliminaries 

2.1 Soft sets and soft topology 

Definition 1. A soft set 𝐾𝐴 on universe 𝑈 is defined as the following ordered pairs: 

𝐾𝐴 = {(𝑚, 𝑘𝐴(𝑚)): 𝑚∈𝑀, 𝑘𝐴(𝑚) ∈𝑃(𝑈)} 

 where 𝑘𝐴: 𝑀 → 𝑃(𝑈) such that 𝑘𝐴(𝑚) = ∅ if 𝑚∉𝐴. 

 Here, 𝑘𝐴 is called an approximation function of soft set 𝐾𝐴, 𝑎𝑛𝑑𝑆(𝑈) stands for the set of all soft sets over 𝑈. 

 

 Example 1. Consider the universe 𝑈 = {𝑏1, 𝑏2, 𝑏3, 𝑏4, 𝑏5, 𝑏6} of six buildings and 𝑀 = {𝑚1, 𝑚2, 𝑚3, 𝑚4, 

𝑚4, 𝑚5} is the set of parameters refer to expensive, beautiful, sunny, cheap, and modern, respectively. Let 𝑘𝐴 

be a mapping from the parameters to the buildings. For instance, 𝑘𝐴(𝑚1 ) means the expensive building i.e, 

𝑘𝐴(𝑚1) = {𝑏∈𝑈: 𝑏𝑖𝑠𝑒𝑥𝑝𝑒𝑛𝑠𝑖𝑣𝑒𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔}. 

 Suppose that 𝐴⊆𝑀 such that 𝐴 = {𝑚1, 𝑚2, 𝑚3} and 𝑘𝐴(𝑚1) = {𝑏1, 𝑏2}, 𝑘𝐴(𝑚2 ) = {𝑏3, 𝑏4, 𝑏5} and 𝑘𝐴(𝑚3 ) 

= 𝑈. Then the soft set 𝐾𝐴 can be written as following: 

𝐾𝐴 = {(𝑚1, {𝑏1, 𝑏2}), (𝑚2, {𝑏3, 𝑏4, 𝑏5}), (𝑚3, 𝑈)} 

Definition 2. Let 𝐾𝐴∈𝑆(𝑈). If 𝑘𝐴(𝑚) = ∅∀𝑚∈𝑀➔𝐾𝐴=𝐾∅ and it is called an empty soft set. 

Definition 3. Let 𝐾𝐴∈𝑆(𝑈). If 𝑘𝐴(𝑚) = 𝑈∀𝑚∈𝐴➔𝐾𝐴 is 𝐴-universal soft set. If 𝐴 = 𝑀➔𝐾𝑀 stands for M-

universal soft set. 
 

Definition 4. Let 𝐾𝐴,𝐾𝐵∈𝑆(𝑈). Then 𝐾𝐴 is soft subset of 𝐾𝐵, denoted by 𝐾𝐴⊆ ̃ 𝐾𝐵, if 

(i) 𝐴⊆𝐵. 

 (ii) 𝑘𝐴(𝑚) ⊆𝑘𝐵(𝑚) ∀𝑚∈𝑀. 

In this instance, 𝐾𝐵 is a soft superset of 𝐾𝐴, 𝑎𝑛𝑑𝐾𝐴 is a soft subset of 𝐾𝐵. 

Definition 5. Over a universe 𝑈, two soft subsets  𝐾𝐴and 𝐾𝐵. are said to be soft equal if 𝐾𝐴 and 𝐾𝐵 are a soft 

subset of each other . 

Definition 6. Let  𝐾𝐴  ,𝐾𝐵∈𝑆(𝑈). Then, the soft intersection 𝐾𝐴   ∩̃ 𝐾𝐵 , the soft union 𝐾𝐴∪ ̃ 𝐾𝐵 , and the soft 

difference 𝐾𝐴  \̃ 𝐾𝐵  of 𝐾𝐴   and 𝐾𝐵 are defined by the following approximation functions: 

𝑘𝐴∩̃𝐵(𝑚) = 𝑓𝐴(𝑚) ∩ 𝑘𝐵(𝑚), 

𝑘𝐴∪̃𝐵(𝑚) = 𝑓𝐴(𝑚) ∪𝑘𝐵(𝑚), 

𝑘𝐴\̃𝐵(𝑚) = 𝑓𝐴(𝑚)\𝑘𝐵(𝑚) , 

respectively, and the soft complement 𝐾𝐴𝑐̃ of 𝐾𝐴 can be defined as the following approximation function: 

𝑘𝐴𝑐̃ (𝑚) = 𝐾𝐴𝑐 (𝑚)  

 where 𝑘𝐴𝑐 (𝑚) is the complement of 𝑘𝐴(𝑚). 

Definition 7. Let 𝐾𝐴∈𝑆(𝑈). The soft power set of 𝐾𝐴 is given by 

𝑃̃(𝐾𝐴) = {𝐾𝐴𝑖 :𝐾𝐴𝑖⊆ ̃ 𝐾𝐴,𝑖∈𝐼⊆𝑁}  

and the cardinality of it is defined by  

|𝑃̃(𝐾𝐴)| = 2 ∑𝑥∈𝑀 |𝑘𝐴(𝑥)| 

where |𝑘𝐴(𝑥)| stands for the cardinality of 𝑘𝐴(𝑥). 

2.2 Soft Topological Spaces and Pre-open Soft Set 

Definition 8. Let (𝐾𝐴, 𝜏 ̃) be a soft topological space. A mapping 𝑖𝑛𝑡(𝑐𝑙): 𝑆(𝑈) → 𝑆(𝑈) is a pre-open operation 

on 𝑂𝑆(𝑈) if 𝐾𝐴⊆̃ 𝑖𝑛𝑡(𝑐𝑙(𝐾𝐴)), ∀𝐾𝐴∈𝑂𝑆(𝑈). The collection of pre-open soft set is identified by 𝑃𝑂𝑆(𝑈) = { 𝐾𝐴: 

𝐾𝐴⊆ ̃ 𝑖𝑛𝑡(𝑐𝑙(𝐾𝐴)), 𝐾𝐴∈𝑆(𝑈)}. Also, the pre-closed soft set is the complement of preopen soft set is called. i.e., 

𝑃𝐶𝑆(𝑈) = { 𝐾𝐴
c : 𝐹𝐴𝑖𝑠𝑝𝑟𝑒 − 𝑜𝑝𝑒𝑛𝑠𝑜𝑓𝑡𝑠𝑒𝑡, 𝐾𝐴∈𝑆(𝑈)} is the family of all preclosed soft sets. 
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Theorem 1. Let (𝐾𝐴, 𝜏 ̃) be a soft topological space and 𝑐𝑙(𝑖𝑛𝑡): 𝑆(𝑈) → 𝑆(𝑈) be an operation on 𝑂𝑆(𝑈). Then 

(i) The arbitrary union of pre-open soft set is preopen soft set.  

(ii)  The arbitrary intersection of pre-closed soft set is pre-closed soft set 

Remark 1. The soft intersection of two pre-open soft sets does not necessarily have to be a pre-open soft set, as 

shown in the example below. 

Example 2. Let 𝑈 = {𝑏1, 𝑏2, 𝑏3}, 𝑀 = {𝑚1, 𝑚2, 𝑚3}, 𝐾𝐴 = {(𝑚1, {𝑏1, 𝑏3}), (𝑚2,{𝑏2, 𝑏3 })}, 𝐾𝐴1 = 

{(𝑚1,{𝑏1, 𝑏3 })}, 𝐾𝐴2 = {(𝑚2,{𝑏2, 𝑏3 })}.  

Then 𝜏̃= {𝐾∅, 𝐾𝐴,𝐾𝐴1 ,𝐾𝐴2 } is the soft topological space over 𝑈.  

The two soft sets 𝐾𝐴3𝑎𝑛𝑑𝐾𝐴4 𝑤ℎ𝑒𝑟𝑒: 

𝐾𝐴3 = {(𝑚1,{𝑏1, 𝑏2}), (𝑚2,{𝑏1})}, 𝐾𝐴4 = {(𝑚1,{𝑏2, 𝑏3}), (𝑚2,{𝑏1})}, are pre-open sets but the intersection 

𝐾𝐴3 ∩̃ 𝐾𝐴4 = {(𝑚1,{𝑏2}), (𝑚2,{𝑏1})} is not pre-open. 

3. A Decision-Making Application  

Molodtsov [20] provides several applications of soft sets in various fields, as: probability, game theory, and 

operations research, etc. In this part, we offer a preliminary method to applying the theory of soft sets to a 

decision-making issue [24], by the help of the techniques of rough set.  

 

Example 3. Let 𝑈 = {0,1,2,3,4,5,6,7,8,9} be the set of numbers from 0 to 9,  𝐸 = {𝑎, 𝑏, 𝑐, 𝑑, 𝑒, 𝑓, 𝑔}  be the 

LEDs of the seven-segment display which gives the numbers from 0 to 9 as shown in Figure 1: 

 

 

 

                                                           Figure 1: Seven-segment display 

A Soft Set Tabular Representation 

 Lin [13] and Yao [26] introduced tabular representation of soft sets. We provide a binary tablebased roughly 

equivalent model. For this, take into account the soft set (F,E) based on the set E of the sevensegment display's 

LEDs. We may tabulate this soft set, as seen in Table 1. This method of representation will be beneficial for 

computer storage of soft sets. This style is called soft information systems. If h𝑖∈𝑓(𝑒) then h𝑖𝑗 = 1, otherwise h𝑖𝑗 

= 0, where h𝑖𝑗are the entries in Table 1: Consequently, a soft set may be offered in an information system 

where a set of parameters is used in place of the set of characteristics. For example, let 𝐴, 𝐵⊆𝐸, where 𝐴 = {𝑎, 

𝑏, 𝑐}, 𝐵 = {𝑑, 𝑒, 𝑓}. Then the soft sets 𝐹𝐴, 𝐹𝐵 can be defined as: 

FA={(a,{0,2,3,5,6,7,8,9}),(b,{0,1,2,3,4,7,8,9}),(c,{0,1,3,4,5,6,7,8,9})}, 

FB={(d,{0,2,3,5,6,8,9}),(e,{0,2,6,8}),(f,{0,4,5,6,8,9})}.  

Also, we can define soft topological space and pre-soft topological space. 

Definition 9. The decision value 𝐶𝑖 of an object h𝑖∈𝑈 is given by  

𝐶𝑖 = ∑h𝑖𝑗 

where h𝑖𝑗 is the entry in the table of soft information system. 
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𝑈/𝐴 a b c d e f g 𝐷𝑒𝑐𝑖𝑠𝑖𝑜𝑛𝑣𝑎𝑙𝑢e 

0 1 1 1 1 1 1 0 𝐶0 = 6 

1 0 1 1 0 0 0 0 𝐶1 = 2 

2 1 1 0 1 1 0 1 𝐶2 = 5 

3 1 1 1 1 0 0 1 𝐶3 = 5 

4 0 1 1 0 0 1 1 𝐶4 = 4 

5 1 0 1 1 0 1 1 𝐶5 = 5 

6 1 0 1 1 1 1 1 𝐶6 = 6 

7 1 1 1 0 0 0 0 𝐶7 = 3 

8 1 1 1 1 1 1 1 𝐶8 = 7 

9 1 1 1 1 0 1 1 𝐶9 = 6 

 

 Reduction of Soft Sets 

 Let (𝐹, 𝐸) be a soft set, 𝐴⊆𝐸. Then 𝐹𝐴 be a soft subset of (𝐹, 𝐸). The soft set 𝐹𝑄 is called the reduct-soft set of 

the soft set 𝐹𝐴 if 𝑄 is a reduct of 𝐴, Alternatively a reduct-soft set 𝐹𝑄 of the soft set 𝐹𝐴 is the essential part 

which give the same decision as the the soft set 𝐹𝐴. The core soft set is the intersection of the reduct-soft set, 

where 𝐶 = ⋂̃ 𝑟𝑒𝑑𝑢𝑐𝑡𝐴. 

 

Algorithm for Decision-making in Sevensegment display : 

Step1: Input the soft set (𝐹, 𝐸)  

Step2: Input the set 𝐴⊆𝐸 of parameters of LEDs which display the numbers from 0 to 9.  

Step3: Find all reduct-soft set of (𝐹, 𝐴).  

Step4: Find the core of all reduct.  

Step5: Calculate the decision value in each case. 

 

Table 2: Reduct-soft set without LED b 

𝑈/𝐴 a c d e f g 𝐷𝑒𝑐𝑖𝑠𝑖𝑜𝑛𝑣𝑎𝑙𝑢e 

0 1 1 1 1 1 0 𝐶0 = 5 

1 0 1 0 0 0 0 𝐶1 = 1 

2 1 0 1 1 0 1 𝐶2 = 4 

3 1 1 1 0 0 1 𝐶3 = 4 

4 0 1 1 0 1 1 𝐶4 = 4 

5 1 1 1 0 1 1 𝐶5 = 5 

6 1 1 1 1 1 1 𝐶6 = 6 

7 1 1 0 0 0 0 𝐶7 = 2 

8 1 1 1 1 1 1 𝐶8 = 6 

9 1 1 1 0 1 1 𝐶9 = 5 

 

 

 

 

 

 

http://www.jetir.org/


© 2024 JETIR November 2024, Volume 11, Issue 11                                                       www.jetir.org (ISSN-2349-5162) 

JETIRGP06011 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 101 
 

Table 3: Reduct-soft set without LED c 

𝑈/𝐴 a b d e f g 𝐷𝑒𝑐𝑖𝑠𝑖𝑜𝑛𝑣𝑎𝑙𝑢e 

0 1 1 1 1 1 0 𝐶0 = 5 

1 0 1 0 0 0 0 𝐶1 = 1 

2 1 1 1 1 0 1 𝐶2 = 5 

3 1 1 1 0 0 1 𝐶3 = 4 

4 0 1 1 0 1 1 𝐶4 = 4 

5 1 0 1 0 1 1 𝐶5 = 4 

6 1 0 1 1 1 1 𝐶6 = 5 

7 1 1 0 0 0 0 𝐶7 = 2 

8 1 1 1 1 1 1 𝐶8 = 6 

9 1 1 1 0 1 1 𝐶9 = 5 

 

 

 

Hence we shall have the core soft set without both the b and c LED, by which we have the following seven 

segment display in the figure below. 

Table 4: Core-soft set without LED b and c 

 

𝑈/𝐴 a d e f g 𝐷𝑒𝑐𝑖𝑠𝑖𝑜𝑛𝑣𝑎𝑙𝑢e 

0 1 1 1 1 0 𝐶0 = 4 

1 0 0 0 0 0 𝐶1 = 0 

2 1 1 1 0 1 𝐶2 = 4 

3 1 1 0 0 1 𝐶3 = 3 

4 0 1 0 1 1 𝐶4 = 3 

5 1 1 0 1 1 𝐶5 = 4 

6 1 1 1 1 1 𝐶6 = 5 

7 1 0 0 0 0 𝐶7 = 1 

8 1 1 1 1 1 𝐶8 = 5 

9 1 1 0 1 1 𝐶9 = 4 

 

 

4. Conclusion 

The idea of the soft set theory was initially developed by Molodtsov, who provided numerous applications in 

numerous industries. Among the important areas of mathematics is topology. Using the ideas of pre-open soft 

sets, we define soft topological space in this work and illustrate the characteristics of soft topological space that 

are related to it.In conclusion, soft topological spaces offer a valuable approach for decision-making in diverse 

domains, providing a flexible framework that accommodates uncertainty, imprecision, and vagueness inherent 

in real-world scenarios. Throughout this exploration, we have delved into the foundational concepts of soft set 

theory and its application to topological spaces, revealing the power of soft topological structures in capturing 

complex decision-making processes. The Pawlak rough method is applied to a decision-making problem in 

order to apply soft set.We'll look into more soft topological space properties and how they're applied to 

decision-making in the future. 
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