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Product Hypersoft Matrices and its Applications in Multi-

Attribute Decision Making Problems
  

Dr. V. Inthumathi 1  -  M. Amsaveni 2 

©NGMC 2021 

 

ABSTRACT:  The aim of this paper is to provide an application of hypersoft matrices in a decision making 

problems. 

Keywords: Soft sets, hypersoft sets, hypersoft matrices, max-max decision making, products of hypersoft 

matrices 

1.  INTRODUCTION 

Molodtsov [1] defined Soft set as a mathematical tool to deal with uncertainities associated with real world 

problems. By definition, soft set can be identified by a pair (F, A) where F stands for a multi-valued function 

defined on the set of parameters A. Using the concept of soft sets, many Mathematicians gave several 

applications in  decision making problem. In [13,14], Inthumathi et al. presented some applications about soft 

matrices and vague soft matrices in decision making problems.  

Florentin  Smarandache [ 15] generalized the soft set to the hypersoft set by transforming the function 

F into a multi-attribute function defined on the cartesian product of n different sets of parameters. This concept 

is more flexible than soft set and more suitable in the context of decision making problems. The notion of 

hypersoft set will attract the attention of researchers working on soft set theory and its diverse applications. 

Mujahid Abbas et al. [17] defined the basic operations like union, intersection and difference of hypersoft sets. 

Also they have introduced hypersoft points and some basic properties of these points which laid the foundation 

for the hyper soft functions. Muhammad Saeed et al. [16] introduced the fundamentals of hypersoft set such as 

hypersoft subset, complement, Not hypersoft set and aggregation operators. Also they defined the hypersoft set 

relation and their sub relations, complement relations, functions, matrices. 

   In this work, we define products of hypersoft matrices and construct a hypersoft max-max decision 

making method which can be successfully applied to the Decision making problems.  

 

2. PRELIMINARIES 

Definition : 2.1 [1]  

  Let U be an initial universal set, E be a set of parameters and P(U) be the power set of U. A pair (F, E) 

is called a soft set over U, where F is a mapping from E into the set of all subsets of the set U. 
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 Example : 2.2  

 Suppose that U = {u1, u2, u3, u4} is the universe contains four cars under consideration in an auto agent and E = 

{x1 = safety, x2 = cheap. x3 = modern and x4 = large} is the set of parameters. A customer to select a car from 

the auto agent, can construct soft set S that describes the characteristic of cars according to own requests. 

Assume that f(x1) = {u1, u2}, f(x2) = { u1, u2, u4}, f(x3) = , f(x4) = U. Then the soft set S is written by S = 

{(x1,{u1,u2}), (x2,{u1,u2,u4}),(x4,U)}. 

Definition : 2.3 [8]  

 Let (F, A)  be a soft set defined over the universe U. Then a soft matrix over (F, A) is denoted by [M (F, A)] is 

a matrix whose elements are the elements of the soft set (F, A). 

Mathematically, [M(F, A)] = (mij)  where mij = F(α) some  α A.   

Example : 2.4 

Let us consider A = E = {e1, e2,....,e10} and U = {b1,b2,b3,b4,b5} where (F, A) = {F(e1) = stylish bikes= 

{b2,b4,b5}, F(e2) = heavy duty bikes = {b1,b2,b3}, F(e3) = light bikes= {b1,b2}, F(e4) = steel body bikes = {b3,b5}, 

F(e5) = cheap bikes = {b1,b3,b5}, F(e6) = good mileage bikes = {b2, b5}, F(e7) = easily started bikes = {b3,b4}, 

F(e8) = long driven bikes = {b1,b3,b4}, F(e9) = costly bikes = {b2,b4,}, F(e10) = fiber body bikes = {b1,b2,b4} }. 

 

  
 

 

 

 

 

 

 

1 2 3 1 2 3 2 4 5

1 2 2 5 2 4

    

, ,       , ,    , ,

            
,

,        ,    ,

              

heavy duty bikes cheap bikes stylish bikes

b b b b b b b b b

light bikes good Mileage bikes costly bikes
M F A

b b b b b b

cheap bikes light bikes long driven

   

     1 3 5 1 2 3 1 3 4, , , , , ,

bikes

b b b b b b b b b

 
 
 
 
 
 
 
 
 
 

 

 

Here we see that all the elements of the matrix [M(F,A)] are of the soft set (F, A). Hence the above matrix  

is a soft matrix.  

Definition: 2.5 [16] 

 Let U be a universe of discourse, P(U) the power set of U. Let   a1, a2....,an  for n≥1, be n distinct attributes, 

whose corresponding attribute values are respectively the sets A1,A2,....., An with Ai Aj = , for ij,  and 

i,j{1,2,....,n}. Then the pair (F, A1xA2x...xAn) where   F: A1xA2x...xAn    P(U)  is called a hypersoft set over 

U. 

Example : 2.6 

 Let U = {R1, R2, R3, R4, R5} is the universal set, where R1, R2, R3, R4, R5 represent the Refrigerators. Mr.X, 

Mrs.X goes to market and wants to buy such Refrigerator which is feasible and having more characteristic than 

that their expectation level. 

Let a1 = size, a2 = freezing point, a3 = pressure, a4 = price be the attributes whose attribute values belonging to 

the sets B1,B2,B3,B4 given  as  

B1 = {e1=small, e2=medium, e3=large} 

B2 = { e4=low freezing point} 

B3 = { e5 =high expectation pressure, e6=low condensing pressure} 
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B4 = {e7 = low price} 

and hypersoft set can be written as  

1 4 5 7 1 2 3

1 4 6 7 1 2 4

1 2 3 4

3 4 5 7 3 5

3 4 6 7 1 2 3

((e ,e ,e ,e ), {R ,R ,R })

((e ,e ,e ,e ), {R ,R ,R })
( , B xB  xB  xB ) = 

((e ,e ,e ,e ), {R ,R })

((e ,e ,e ,e ), {R ,R ,R })



 
 
 
 
 
 
 

 

Definition :2.7 [16] 

 Let U be universe of discourse, let a1,a2,...,an be the attributes whose corresponding attribute values belongs to 

the set E1,E2,...En respectively. Let   A1xA2x...xAn  E1xE2x...xEn and (A1xA2x...xAn , E1xE2x...xEn) be the 

hypersoft set over the universal set U. Then a relation 
1 2 x...x nA xA AR of  1 2 ... nU E E E    is defined as  

 
1 2 n 1 2 nA A ..A 1 2 n A A ..AR  = (u,e):e A A ... A , u f (e)         

The characteristic function of  
1 2 x...x nA xA AR  is defined as  

 

 

 

1 2

1 2

1 2

... 1 2

...

...

: ... 0,1

1 ( , )

0 ( , )

n

n

n

A A A n

A A A

A A A

U A A A

if u e R
H x

if u e R

  

  

  

     


 



 

Then a hypersoft set  (A1xA2x...xAn , E1xE2x...xEn) can be represented unique in the form of matrix and it is 

denoted by [xij]mxn.  

11 12 1

21 22 2

1 2

.

.

. . . .

.

n

n
ij

m n

mnm m

x x x

x x x
x

x x x



 
 
  

   
 
  

  

Where  
 .....1 2

1 2

,

.....

A A Aij n i j

j n

u e

e

x

A A A

  



 

  
 

 

Example  : 2.8 

Let U = {w1,w2,w3,w4} denotes the washing machines  

Let a1=Size, a2=Colour, a3=Country made be the attributes whose attribute values belongs to  

A1 = {e1=Small, e2=Medium, e3=Large} 

A2 = {e4=White, e5=Yellow} 

A3 = {e6=Pakistan, e7=Japan}  respectively. 

Then the hypersoft set is given by 

  

   

   

   

1 4 6 1 2

1 2 3 2 4 7 1 4

3 5 6 2 3

, , ,

, , , ,

, , ,

e e e w w

A A A e e e w w

e e e w w



 



 
 

    
 

 

   

The relation  of  (, A1xA2 xA3 ) is given by 



Dr.V.Inthumathi, M.Amsaveni 

 

166  ETIST 2021 

1 2 n

1 4 6 1

1 4 6 2

2 4 7 1

A A ..A

2 4 7 4

3 4 6 2

3 4 6 3

(e ,e ,e ) = {w }

(e ,e ,e ) ={w },

(e ,e ,e ) ={w },
R =  

(e ,e ,e ) ={w },

(e ,e ,e ) ={w },

(e ,e ,e ) ={w }

 

 
 
 
  
 
 
 
 
  

 

 

We can write hypersoft matrix as follows. 

         (e1,e4,e6)              (e2,e4,e7)                  (e3,e4,e6)                                                                   

   

  w1                    1              1          0         

[Xij] =  w2    1                         0        1    

  w3             0   0        1    

  w4     0   1        0    

 

Definition : 2.9 [17] 

If (ɸ, A1xA2x…xAn) and (Ψ, B1xB2x… xBn) be two hypersoft sets over the same universal sets U, then union 

between them is denoted by (ɸ, A1xA2x…xAn) ∪  (Ψ, B1xB2x… xBn) is hypersoft set (F,C),  

where  C = (A1xA2x…xAn) U (B1xB2x… xBn) and  e ϵ C 

 ɸ(e),            if  e ϵ (A1xA2x…xAn) – (B1xB2x… xBn) 

          

     F(e)   =                           Ψ(e),           if  e ϵ (B1xB2x… xBn) – (A1xA2x…xAn) 

 

ɸ(e)∪ Ψ(e),  if  e ϵ (A1xA2x…xAn)∩ (B1xB2x… xBn) 

 

Example : 2.10 

Let U = {T1,T2,T3,T4,T5} is universal set and A1xA2xA3and B1xB2xB3 be the set of parameters. Now we defined 

the hypersoft set on it (ɸ, A1xA2xA3) = { ((e1,e4,e7),{T1,T2,T3}),  ((e2,e5,e8),{T4,T5}),  ((e3,e6,e9),{T2,T3,T5})} and 

(Ψ, B1xB2xB3)= { ((e1,e4,e8),{T1,T2}),  ((e2,e5,e8),{T1,T4,T5}),   ((e3,e6,e9),{T1,T4}) }. Then union between them 

is given as follows (ɸ, A1xA2xA3)  ∪  (Ψ, B1xB2xB3) 

= { ((e1,e4,e7),{T1,T2,T3}), ((e2,e5,e8),{T1,T4,T5}), ((e3,e6,e9),{T1,T2,T3,T4,T5}),((e1,e4,e8),{T1,T2})} 

 

Definition : 2.11 [17] 

If (ɸ, A1xA2x…xAn) and (Ψ, B1xB2x… xBn) be two hypersoft sets over the same universal sets U, then 

intersection  between them is denoted by (ɸ, A1xA2x…xAn)∩ (Ψ,B1xB2x… xBn) is hypersoft set (F,C), where C 

= (A1xA2x…xAn) ∩ (B1xB2x…xBn) and  e ϵ C, F(e) = ɸ(e) ∩  Ψ (e). 
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Example  : 2.12 

Let U = {T1,T2,T3,T4,T5} is universal set and A1xA2xA3 and B1xB2xB3  be the set of parameters. Now we 

defined the hypersoft set on it (ɸ,A1xA2xA3)={((e1,e4,e7),{T1,T2,T3}), ((e2,e5,e8),{T4,T5}), ((e3,e6,e9),{T2,T3,T5})} 

and (Ψ, B1xB2xB3)= {((e1,e4,e8),{T1,T2}),((e2,e5,e8),{T1,T4,T5}),((e3,e6,e8),{T1,T4})}. Then intersection between 

them is given as follows (ɸ, A1xA2xA3) ∩ (Ψ, B1xB2xB3) = {((e2,e5,e8),{T4,T5})} 

3.  PRODUCT HYPERSOFT MATRICES 

  In this section, we define new notions of hypersoft matrices called product hypersoft matrices. 

Definition 3.1 

 Let U be the universal set. Let (, A1xA2x...xAn) and (, B1xB2x....xBn) be two hypersoft sets over common 

universe. Then the cartesian product hypersoft sets 

 1 2 1 2 1 2 1 2( , .... )  ( ,  .... ) ,( .... )  ( .... )n n n nA A A B B B H A A A B B B               
 

We define the relation of   1 2 1 2H, ( .... )  ( .... )n nA A A B B B        is  

    H, ( .... )   ( .... )1 2 1 2 1 2 1 2( , ) : , ( .... )  ( .... )
A A A B B Bn n n nh e h H eR A A A B B B
      

           

The special function of R is written by 

 ξ: U X ( E1XE2X…En) → { 0, ½, 1 }
 

     
     
     

1 2 1 2

1 2 1 2

1 2 1 2

1
     ,

1
0.5     ,

2
   ,

0

.... ....

.... ....

.... ....

n n

n n

n n

if h e

if h e

if h e

A A A B B B

A A A B B B

A A A B B B





   

 


     

     

     
 

If (dij) = d(h,e), we define a matrix  

  

11 12 1

21 22 2

1 2

...

...

. . ... .

. . ... .

...

p

p

ij n p

n n np

d d d

d d d

d

d d d



 
 
 
 
 
 
 
 

   

 

is called as a product hypersoft matrix, where n is the number of elements in U and p is the product of the 

number of elements in the    1 2 1 2....  and ....n nA A A B B B          

Example 3.2 

  Let U = {m1, m2, m3, m4}  

Define the attributes sets by  

E1 = {x11, x12}, E2 = {x21, x22}, E3 = {x31, x32} 

Suppose that 

     

     
1 11 12 2 21 22 3 31

1 11 2 21, 22 3 31, 32

, , , ,

, ,

         

 

x x x x x

x x x x x

A A A

and B B B

  

  
 

are subsets of Ei for each i=1,2,3. 
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Let the hypersoft sets  1 2 3,A A A    and  1 2 3,B B B    be defined by  

 

 
    
    

11 22 31 2

1 2 3

12 21 31 3 4

, ,,x ,
, A A A

, , , ,

                             

x x m

x x x m m


 
 
 
 
 

  

  and  

 
    
    

2 311 21 31

1 2 3

11 22 32 3 4

, ,, , ,
,B B B

, , , ,

m mx x x

x x x m m


 
 
 
 
 

    

Here, 

    

  

    

    

    

11 22 31 11 21 31

11 22 31 11 22 33

1 2 3

12 21 31 11 21 31

12 21 31 11 22 33

1 2 3

, ( ), , , , ,

, , , , , ,
,A A A

, , , , , ,

, , , , ,

,B B B

x x x x x x

x x x x x x

x x x x x x

x x x x x x

 

 
 
 
 
 
 
 
 
 

      

Then the relation form  

    

         

         
             

             

1 2 3 1 2 3

11 22 31 11 21 31 2 2 2 3

11 22 31 11 22 33

, A A A B B B

12 21 31 11 22 33 3 2 3 3 4 2 4 3

12 21 31 11 22 33 3 3 3 4 4 3 4 4

2 3 2 4

, , , , , , , , ,

, , , , , ,

, , , , , , , , , , , , ,

, , , , , , , , , , , , ,

, , ,

H

x x x x x x m m m m

x x x x x x

x x x x x x m m m m m m m m

x x x x x x m m m m m m m m

m m m m
R

    

 
 
 
 

  



 





 

Definition 3.3 

 Let        ij ij1 2 1 2a  and b, ....  = , ....  =n nA A A B B B       are two hyper soft 

matrices. Then the AND product (, A1xA2x...xAn) AND (, B1xB2x....xBn)  is denoted by 

          1 2 1 2 1 2 1 2(.... .... .... .... ijn n n nH dA A A B B B A A A B B B        
     

            

is a hypersoft matrix, and is defined by (dij) = (aij)  (bij). 

Example 3.4 

  Let U = {m1, m2, m3, m4, m5, m6, m7} 

Define the attribute sets by  

E1 = {e1, e2, e3, e4}  E2 = {e5, e6, e7}     E3 = {e8, e9} 

Suppose that  

A1 = {e1, e2, e4}  A2 = {e5, e7}     A3 = {e9} 

B1 = {e2, e3, e4}  B2 = {e5, e6}     B3 = {e8} 

are subsets Ei for i = 1,2,3. 

Consider the hypersoft sets  
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5,51 9 1 3 6

7 5 71 2 3 2 9 2 4

5 5 74 9 3

, , , , ,m

, , , , , , ,

, , , , ,

e e e m m m

A A A e e e m m m m

e e e m m m



 
 
 
 
 
 
 

  
 

 

     
    

    

5 72 8 2 4 6

5 5 71 2 3 3 8 1 3

74 6 8 2 4

, , , , , ,

, , , , , , ,

, , , , ,

e e e m m m m

B B B e e e m m m m

e e e m m m



 
 
 
 
 
 
 

  

 

Hence 

   

       
       
       
       
       
       
       
    

5 51 9 2 8 6

5 5 51 9 3 8 1 3

51 9 4 6 8

7 5 72 9 2 8 2 4

7 5 5 72 9 3 8
1 2 3 1 2 3

7 72 9 4 6 8 2 4

5 5 74 9 2 8

5 54 9 3 8

, , , , , , m

, , , , , , m ,m ,m

, , , , , ,

, , , , , , m ,m ,m

, , , , , , ,m
, ,

, , , , , , m ,m ,m

, , , , , ,

, , , , , ,

m

m

e e e e e e

e e e e e e

e e e e e e

e e e e e e

e e e e e e
A A A B B B

e e e e e e

e e e e e e

e e e e e e



      

  
       

5 73

5 74 9 4 6 8

,m ,m

, , , , , , m

m

e e e e e e

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Hence the product hypersoft matrix is 

  

 
7 9

0 1 0 0 0 0 0 0 0

0 0 0 1 0 1 0 0 0

0 1 0 0 0 0 0 1 0

  0 0 0 1 0 1 0 0 0

0 1 0 0 1 0 0 1 0

1 0 0 0 0 0 0 0 0

0 0 0 1 1 1 1 1 1

dij
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Definition 3.5 

  Let        ij ij1 2 1 2a  and b, ....  = , ....  =n nA A A B B B        are two hyper soft 

matrices. Then OR product (, A1xA2x...xAn) OR (, B1xB2x....xBn)  is denoted by  

     1 2 1 2 1 2 1 2 ), .... , .... , ( .... ....n n n n ijA A A B B B H A A A B B B d                         

is a hypersoft matrix is defined by (dij) = (aij)   (bij). 

Example 3.6 

In the previous example, 

   

       
       
       
       
       

5 5 5 71 9 2 8 1 2 3 4 6

5 5 5 71 9 3 8 1 3 6

5 5 71 9 4 6 8 1 2 3 4 6

7 5 5 72 9 2 8 2 4 6

7 5 5 72 9 3 8 1 2 3 4
1 2 3 1 2 3

2

,

,

,

,

, , , , , , ,m ,m ,m ,m ,m

, , , , , , m ,m ,m ,m ,

, , , , , , ,m ,m ,m ,m ,m

, , , , , , ,m ,m ,m ,m

, , , , , , ,m ,m ,m ,m
, ,

m m

m

m m

m

m m

e e e e e e

e e e e e e

e e e e e e

e e e e e e

e e e e e e
A A A B B B

e

      

       
       
       
       

7 5 79 4 6 8 2 4

5 5 5 74 9 2 8 2 3 4 6

5 5 5 74 9 3 8 1 3

5 5 74 9 4 6 8 2 3 4

,

,

,

, , , , , , m ,m ,m ,m

, , , , , , ,m ,m ,m ,m

, , , , , , ,m ,m

, , , , , , m ,m ,m ,m

m m

m m

m

e e e e e

e e e e e e

e e e e e e

e e e e e e

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Hence the product hypersoft matrix is  

 

 

0.5 1 0.5 0 0.5 0 0 0.5 0

0.5 0 0.5 1 0.5 1 0.5 0 0.5

0.5 1 0.5 0 0.5 0 0.5 1 0.5

  0.5 0 0.5 1 0.5 1 0.5 0 0.5

0.5 1 0.5 0.5 1 0.5 0.5 1 0.5

1 0.5 0.5 0.5 0 0 0.5 0 0

0.5 0.5 0.5 1 1 1 1 1 1

ijd

 
 
 
 
 
 
 
 
 
 
 


 

 

4. APPLICATION OF HYPERSOFT MATRICES 

Definition 4.1  

The choice value of an object djU is defined by dj = max {max(d(h,e))} where d(h,e) are the entries of dij. 
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Definition 4.2 

  Let U = {m1, m2,....,mn} be an initial universe and max{max(d(h,e))} = [ui1]. Then a subset of U can be 

obtained by using [ui1] as in the following way. Opt [ ui1] = {  ui : ui ϵ U, ui1 = max (1 or  ½) 

 which is called an optimum set of U. 

Algorithm 4.3 

  Assume that a set of alternative and a set of paramaters are given. Now we can construct of hypersoft 

max-max decision making method by the following algorithm.  

 Choose feasible subsets of the set of parameters. 

 Construct the OR product hypersoft set  

 Find an OR product of the hypersoft matrices.  

 Compute the max-max decision matrix of the product  

 Find an optimum set of U. 

 

In this section, we present an application of hypersoft matrices in a decision making problem.  

Let us now formulate our problem as follows : 

Problem  

  Let U = {L1, L2, L3,....,L7} be the set of 7 Laptops.  

Let a1 = Name of the company 

 a2 = Ram 

 a3 = Country made 

be the attributes whose attribute values belonging to the sets E1, E2, E3 given as  

 

 

 

 

1 1 2 3 4

72 3 6

3 8 9 10 11

, , ,

4 , 8 , 16

, , ,

e Acer e Apple e Dell e HB

e GB e GB e GB

e China e India e Japan e USA

E

E

E

   

  

   






 

Suppose that the two friends Mr.X and Mr.Y have to choose the sets of their parameters 

 

 

 

 

 

 

 

4

1 1 3

5 72

3 8 11

1 3

72 6

3 8 10

,

4 , 16

,

,

8 , 16

,

and

e Acer e Dell

e GB e GB

e India e USA

e Dell e HB

e GB e GB

e China e Japan

A

A

A

B

B

B

 

 

 

 

 

 













 

The problem is to select the Laptop which is most suitable with the choice parameters of both Mr.X and Mr.Y. 

Now we use the above algorithm to solve our problem.  

Consider the hyper soft sets 
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7 71 8 3 4

5 51 2 3 3 11 2 1

7 5 73 8 6

,, , , ,

, , , , , ,

, , , , ,

e e e L L L

A A A e e e L L L

e e e L L L



 
  
 
 
  

  
 

 

 

   

   

   

74 6 8 2 4

7 5 71 2 3 3 10 3

74 8 1 6

, , , , ,

, , , , , ,

, , , ,

e e e L L L

B B B e e e L L L

e e e L L



 
  
 
 
  

  
 

 

The OR product Hypersoft set is  

   

       
       
       
       
       
    

7 71 8 4 6 8 2 3 4

7 7 5 71 8 3 10 4 3

7 7 71 8 4 8 1 3 4 6

5 5 73 11 4 6 8 1 2 4

7 5 71 2 3 1 2 3 3 6 11 3 10 3 4

5 73 11 4 8 1

, , , , , , , , ,

, , , , , , , , ,

, , , , , , , , , ,

, , , , , , , , , ,

, , , , , , , , , , ,

, , , , , , ,

e e e e e e L L L L

e e e e e e L L L L

e e e e e e L L L L L

e e e e e e L L L L L

A A A B B B e e e e e e L L L L

e e e e e e L L

      

  
       
       
       

52 6

7 5 73 8 4 6 8 2 4 6

7 7 5 73 8 3 10 3 6

7 7 5 73 8 4 8 1 6

, ,

, , , , , , , , , ,

, , , , , , , , ,

, , , , , , , , ,

L L

e e e e e e L L L L L

e e e e e e L L L L

e e e e e e L L L L

 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
  

 

 

Hence the OR-product hypersoft matrix is 

 

 
 

7 9

0 0 0.5 0.5 0 1 0 0 0.5

0.5 0 0 1 0 0.5 0.5 0 0

0.5 1 0.5 0 1 0 0 0.5 0

  1 0.5 0.5 0.5 0.5 0 0.5 0 0

0 0.5 0 0.5 0.5 0.5 0.5 1 0.5

0 0 0.5 0 0 0.5 0.5 0.5 1

1 1 0.5 0.5 1 0 1 1 0.5

ijd


 
 
 
 
 
 
 
 
 
 
 


 

We can find a max-max decision hypersoft matrix as 
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Max {Max Values is every column} =  

       

         

   

4 7 3 7 1 3 4 6 7 3

3 7 1 5 7 6 7

7

, , , , , , , , , ,

, , , , , ,

         

0 0 0 0 0 0 1

Max

T

j

L L L L L L L L L L

L L L L L L L

L

and d



 
 
 





 

Finally, we can find an optimum set of U according to  

     1 7, iMax d h e u LMax 
 

where L7 is an optimum Laptop to buy for Mr.X and Mr.Y. 

Definition 4.4 

   Let        ij ij1 2 1 2a , b, ....  = , ....  =n nA A A B B B        and  

   1 2, ...... n ijC C C C      are three hypersoft matrices. 

 Then (, A1xA2x...xAn) OR  (, B1xB2x....xBn) OR (χ, C1 x C2 x…xCn) is denoted by 

 1 2, ...... nA A A      1 2, ...... nB B B      1 2, ...... nC C C   
 

      

 

1 1 2 1 2 1 2...... ...... ......n n n

ij

H A A A B B B C C C

d

            





 

is a hypersoft matrix is defined by  

       ij ij ij ijd a b c
 

Problem 

  Let  1 2 5, ,...,T T TU   be the set of 5 Televisions.  

Let       a1 = Name of the company 

            a2 = Model 

            a3 = Size 

be the attributes whose attribute values belonging to the sets E1, E2, E3 given as  

E1 = {e1 = LG, e2 = Philips, e3 = Sony} 

E2 = {e4 = LCD, e5 = LED, e6 = Smart} 

E3 = {e7 = Medium, e8 = Large} 

Suppose that the three friends Mr.X,  Mr.Y and Mr.Z have to choose the set of their parameters.   

 A1 = {e1=LG, e3=Sony} 

 A2 = {e5=LED, e6=Smart} 

 A3 = {e7=Medium} 

 

 B1 = {e2=Philips, e3=Sony} 

 B2 = {e4=LCD, e6=Smart} 

 B3 = {e8=Large} 

and 
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               C1 = {e1=LG, e2=Philips} 

 C2 = {e4=LCD, e5=LED} 

 C3 = {e8=Large} 

The problem is to select the television which is most suitable with the choice parameters of Mr. X, Mr. Y and 

Mr. Z. 

Now we use the algorithm to solve our problem.  

Consider the hypersoft sets  

 
   

   
5 7 51 1 3

1 2 3

7 53 6 2 3

, , , T ,T ,T
,

, , , T ,T ,T

e e e
A A A

e e e


  
 
  

    

 

 
   

   
2 4 8 2 3

1 2 3

53 6 8 1 3 4 ,T

, , , T ,T
,

, , , T ,T ,T

e e e
B B B

e e e


  
 
  

    

 

 
   

   

1 4 8 1 2 3

1 2 3

5 52 8 4 ,T

, , , T ,T ,T
,

, , , T

e e e
C C C

e e e


  
 
  

    

The OR product hypersoft sets are 

  

 

     

        

        

        

        

 

41 5 7 2 8 1 4 8 1 2 3 5

1 5 7 2 4 8 2 5 8 1 2 3 4 5

1 5 7 3 6 8 1 4 8 1 2 3 4 5

1 5 7 3 6 8 2 5 8 1 3 4 5

1 2 3

3 6 7

1 2 3 1 2 3

, , , , , , , , T ,T ,T ,T

, , , , , , , , T ,T ,T ,T ,T

, , , , , , , , T ,T ,T ,T ,T

, , , , , , , , T ,T ,T ,T
,

, ,

,

,

,

,
, ,

,

e e e e e e e e e

e e e e e e e e e

e e e e e e e e e

e e e e e e e e e
A A A

e e e
B B B C C C         

      

        

        

        

2 4 8 1 4 8 1 2 3 5

3 6 7 2 4 8 2 5 8 2 3 4 5

3 6 7 3 6 8 1 4 8 1 2 3 4 5

3 6 7 3 6 8 2 5 8 1 2 3 4 5

, , , , , , T ,T ,T ,T

, , , , , , , , T ,T ,T ,T

, , , , , , , , T ,T ,T ,T ,T

, , , , , , , , T ,T ,T ,T ,T

,

,

,

e e e e e e

e e e e e e e e e

e e e e e e e e e

e e e e e e e e e

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Now we can find a Cartesian product of the hypersoft matrix ,  and χ by using OR product as follow 
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5 8

0.5 0.5 1 0.5 0.5 0 0.5 0.5

0.5 0.5 0.5 0 1 0.5 0.5 0.5

 1 0.5 1 0.5 1 0.5 1 0.5

0 0.5 0.5 0.5 0 0.5 0.5 0.5

0.5 1 0.5 1 0.5 0.5 0.5 0.5

ijd


 
 
 
 
 
 
  

 

We can find a max-max decision hypersoft matrix as 

Max {Max values in every column} 

                3 5 1 3 5 2 3 2 3 4 5 3 1 2 3 4 5 3, , , , , , , , , , , , , , , ,Max T T T T T T T T T T T T T T T T T T   

And 

        0 0 1 0 0
T

ijd   

Finally Mr. X, Mr. Y and Mr. Z combinations buy the television T3. 

 

CONCLUSION  

  We have conferred a new algorithm using the product hypersoft matrix and intended a new ‘OR’ 

operations of hypersoft matrix to solve hypersoft matrix based decision making problems. The advantage of this 

new recommended method is that it is very helpful and easy to apply when correlated with the other methods. 

The work can be further extended to apply for hypersoft sets and hypersoft matrices based on decision making 

problems involving any number of decision makers.  
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