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Abstract:Decision making is one of the everyday practices that we do in our day-to-day life 
and the process of selecting the best from the list of alternatives available for selection is 
called decision making. In this paper, we deal with the application of soft set theory (due to 
Molodstov 1999) due to decision making problems that is based on the rough reduction of 
parameters to keep the optimal choice objects. 
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Introduction 

Most of ourreal-life problems in the field of engineering, social and medical sciences, 
economics etc. involve imprecise data and their solution involves the use of mathematical 
principles based on uncertainty and imprecision. To overcome such uncertainties a number 
of theories have been proposed for dealing with such systems in an very effective way. 
Some of these are probability, fuzzy sets, intuitionistic fuzzy sets, interval mathematics and 
rough sets etc. All these theories, however, are associated with an inherent limitation, 
which is the inadequacy of the parameterization tool associated with these theories.And to 
overcome this problem the concept of soft set was first formulated by Molodtsov (1999) as 
a completely new mathematical tool for solving problems dealing with 
uncertainties.Molodtsov [1999] defines a soft set as a parameterized family of subsets of universe 
set where each element is considered as a set of approximate elements of the soft set. In the past 
few years, the fundamentals of soft set theory have been studied by various researchers. Maji et al. 
[2003] presented a detailed theoretical study of soft sets which includes subset and super set of a 
soft set, equality of soft sets, operations on soft sets such as union, intersection, and operations 
among others. He defines a soft set as a parameterized family of subsets of universe set 
where each element is considered as a set of approximate elements of the soft set. A soft 
set is a collection of approximate descriptions of an object. Each approximate description 
has two parts: a predicate and an approximate value set. In classical mathematics, we 
construct a mathematical model of an object and define the notion of the exact solution of 
this model. Usually, the mathematical model is too complicated and we cannot find the 
exact solution. So, in the second step, we introduce the notion of approximate solution and 
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calculate that solution. In the Soft Set Theory, we have the opposite approach to this 
problem. The initial description of the object has an approximate nature, and we do not 
need to introduce the notion of exact solution. Due to the absence of any restrictions on the 
approximate description in Soft Set Theory makes this theory very easy and applicable in 
solving problems. The parameter is independent so we can use word or sentences as it will 
not create any problems in soft set theory because it is free from parameterization. 

In this paper we use the concept of soft set, fussy set relation concepts and then apply in a 
decision-making problem for getting proper result. In approximate reasoning, fuzzy soft 
relations have shown to be of a primordial importance. Human judgements are often based 
on comparison between couples of faced data. Molodtsov gave definition of fuzzy soft 
relation. Afterwards Chaudhuri gave extended definition of fuzzy soft relation. Here we 
discuss the concept of soft relation and fuzzy soft relation and the definition of Chaudhuri in 
the simplified form as an algorithm and apply then in decision making problem taking 
another separate example. 

 

PRELIMINARIES 

In this section we present the notion of soft set which was introduced by Molodtsov 1999 to 
deal with uncertainty in non -parametric manner. A soft set is a collection of approximate 
description of an object.A soft set is a parameterised family of sets - intuitively, this is "soft" 
because the boundary of the set depends on the parameters. Formally, a soft set, over a 
universal set X and set of parameters E is a pair (f, A) where A is a subset of E, and f is 
a function from A to the power set of X. For each e in A, the set f(e) is called the value 
set of e in (f, A).  

 

Definition of soft set: 

Let U be an initial universal set and E a set of parameters or attributes with respect to U. Let 
P(U) denote 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). In other words, a soft set (F, A) over U is a parameterized 
family of subset of U. 

 

Analysis 

The infectious disease COVID 19 has led to a dramatic loss of human life. It is a global 
pandemic which has not been over yet. It effects different people in different ways. Many of 
the preventative measure has been establish to protect our lives. Perhaps the most 
important fact that medical experts agree is that one of the best ways to stay healthy and 
protect ourselves is wearing a clean and proper face mask. As there are n number of face 
mask available in market the individual is unable to choose and make a correct decision on 
it, so here we apply the concept of fuzzy soft set in order to choose best among rest. 
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The following types of face mask are used for decision making to select the best possible 
face mask as per need of the people. 

h1, h2, h3, h4, h5, h6 

The details of parameters are as follows: 

 

• a.Expensive = 1 and no = 0  

• b.Cottony soft = 1 and no = 0  

• c. Washable, yes = 1 and no = 0 

• d. Family safe, yes = 1 and no = 0 

• e. Frequently available, yes = 1 and no = 

•  f.  Durable, yes = 1 and no = 0 

Here we do a rough approach in order to choose the most efficient face mask as per the 
above requirement and the choice of the customer 

 

Let U= {h1, h2, h3, h4, h5, h6} be a set of six face mask, E= {expensive,cottony soft, 
washable, family safe, frequently available and durable} be a set of parameters. 

Consider the soft set (U, E) which describes the effectiveness of the face mask, given by (U, 
E) = {expensive=Ф, cottony soft= {h1, h2, h3, h4, h5, h6}, washable= {h1, h2, h6}, family 
safe= {h1, h2, h3, h4,h5, h6}, Frequently available={h1, h2, h3, h4, h6}, durable {h1, h3, h6}. 

 

Let say any family or organisation wanted to purchase a huge quantity on the basis of the 
parameter from the above example which constitute the subset P = { cottony soft, 
washable, durable, stretchable, family safe, good layers and Frequently available} of the set 
E. That means out of available items in U, buyer selects that item which qualifies with all or 
maximum number of parameters of the given soft set P.  

 

 

Tabular form of soft set 

The soft set (F, P) on the basis of subset P according to the choice of Mrs X can be 
represented in the following table 
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Reduction of soft set 

Consider a soft set (F, E). Clearly for any 𝑃𝑃∁𝐸𝐸, (F, P) is a soft subset of (F, E). The tabular 
representation of the soft set (F, P). When R is a reduction of P, then the soft set (F, R) is 
called the reduct soft set of the soft set (F, P). 

Choice value of pi  

The choice value of an object pi € U, is 𝑙𝑙𝑖𝑖  given by 

𝑙𝑙𝑖𝑖 = 𝛴𝛴𝑗𝑗𝑃𝑃𝑖𝑖𝑖𝑖  

where𝑙𝑙𝑖𝑖   are the entries in the table of the reductsoft-set 

Algorithm for the selection of face mask which Mrs X wanted to buy 

Input the set P of choice parameters of Mr. A which is a subset of E.  

• Input the soft set (F, E). 
• Input the set P of choice parameters of Mrs X which is a subset of E. 
• Find all reduct soft sets of (F, P).  
• Choose one reduct soft set say (F,R) of (F, P),  
• Find k, for which𝑙𝑙𝑘𝑘  =max 𝑙𝑙𝑖𝑖  

Then we can say that 𝑙𝑙𝑘𝑘has optimal choice if k has more value than 1 then Mrs X is 
independent of choosing any value from the options. 

Clearly, from the table it is identified that {e1, e2, e4, e5}, {e2, e3, e4, e5} are the two 
reduces of P= {e1, e2, e3, e4, e5}. Choose any one say, R= {e1, e2, e4, e5}. From the choice 
value, we now get the reduce soft set as 

 

U e1 e2 e3 e4 e5 

h1 1 1 1 1 1 

h2 1 1 1 1 0 

h3 1 0 1 1 1 

h4 1 0 1 1 0 

h5 1 0 1 0 0 

h6 1 1 1 1 1 
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U e1 e2 e4 e5 Choice 
value 

h1 1 1 1 1 L1=4 

h2 1 1 1 0 L2=3 

h3 1 0 1 1 L3=3 

h2 1 0 1 0 L4=2 

h5 1 0 0 0 L5=1 

h6 1 1 1 1 L6=4 

 

Here we get the maximum value 𝑙𝑙𝑖𝑖= L1 and L6 and from here the decision for purchasing 
best face mask by Mrs X could be either h1 or h6. 

 

Conclusion 

Since the soft set theory plays a very important role in every field of mathematics and also 
in real life related problems. Methods of this theory is very genuine and easy to understand 
for making decisions among different parameter. In this paper we applied the concept of 
fuzzy soft set for making decision among the face mask for preventing the risk of COVID-19. 
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