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ABSTRACT 
 

Aims: The aim of this paper is to provide a note on “Soft matrix theory and its decision 
making”. 
Study Design:  In a recent paper [N. Cagman, S. Enginoglu, Soft matrix theory and its 
decision making, Computers and Mathematics with Applications 59 (10) (2010) 3308-
3314], Çaðman and Enginoðlu constructed a soft max-min decision making method which 
selected optimum alternatives from the set of the alternatives. 
Place and Duration of Study:  In this paper, we show by an example that Çagman and 
Enginoglu’s method is very likely to get an empty optimum set. 
Methodology:  Furthermore, we present a new approach to soft set based decision 
making. 
Results:  We give an illustrative example to show the advantage of the developed 
method. 
Conclusion:  The developed method in this paper can effectively improve the method 
proposed in Cagman and Enginoglu’ paper. 
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1. INTRODUCTION 
 
The soft set theory, originally proposed by Molodtsov [1], is a general mathematical tool for 
dealing with uncertainty. Since its appearance, soft set theory has a wide application in 
many practical problems, especially the use of soft sets in decision making. Maji and Roy [2] 
first introduced the soft set into the decision making problems with the help of rough sets [3]. 
By using a new definition of soft set parameterization reduction, Chen et al. [4] improved the 
soft sets based decision making in [2]. Çaðman and Enginoðlu [5] defined soft matrices and 
constructed a soft max-min decision making method which selected optimum alternatives 
from the set of the alternatives. It should be noted that the Çaðman and Enginoðlu’s method 
has its inherent limitation. There exist some soft set based decision problems in which 
Çaðman and Enginoðlu’s method is very likely to get an empty optimum set. The purpose of 
this paper is to point out the limitation of Çaðman and Enginoðlu’s method by using an 
example. Moreover, to overcome this limitation, we present a new approach to soft set 
based decision making problems and give an illustrative example. 
 
2. PRELIMINARIES 
 
In the current section, we will briefly recall the notions of soft sets [1] and soft matrices [5]. 
Throughout this paper, let U  be an initial universe of objects and E  the set of parameters in 
relation to objects in U . Parameters are often attributes, characteristics, or properties of 

objects. Let ( )P U  denote the power set of U  and A E⊆ . 

 
Definition 2.1 [5].  A soft set ( ),Af E  on the universe U  is defined by the set of ordered pairs 

 

( ) ( )( ) ( ) ( ){ }, , : ,A A Af E e f e e E f e P U= ∈ ∈ , 

 
where ( ):Af E P U→  such that ( )Af e = ∅  if e A∉ . 

 
Definition 2.2 [5] . Let ( ),Af E  be a soft set over U . Then a subset of U E×  is uniquely 

defined by 
 

( ) ( ){ }, : ,A AR u e e A u f e= ∈ ∈  

 
which is called a relation form of ( ),Af E . The characteristic function of AR  is written by 

 

{ }: 0,1
AR U Eχ × → , ( ) ( )

( )
1, , ,

,
0, , .A

A

R

A

u e R
u e

u e R
χ

∈= 
∉

 

 
If { }1 2, , , mU u u u= L , { }1 2, , , nE e e e= L  and A E⊆ , then the AR  can be presented by a Table 

as in the following form 
 

 
 



 
 
 
 

Zhang; JSRR, Article no. JSRR.2014.15.010 
 
 

2112 
 

AR  1e  2e  L  
ne  

1u  ( )1 1,
AR u eχ  ( )1 2,

AR u eχ  L  ( )1,
AR nu eχ  

2u  ( )2 1,
AR u eχ  ( )2 2,

AR u eχ  L  ( )2 ,
AR nu eχ  

M  M  M  O  M  

mu  ( )1,
AR mu eχ  ( )2,

AR mu eχ  L  ( ),
AR m nu eχ  

 
If ( ),

Aij R i ja u eχ= , we can define a matrix 

 

11 12 1

21 22 2

1 2

n

n
ij m n

m m mn

a a a

a a a
a

a a a

×

 
 
   =   
 
 

L

L

M M O M

L

 

 
which is called an m n×  soft matrix of the soft set ( ),Af E  over U . 

 
According to this definition, a soft set ( ),Af E  is uniquely characterized by the matrix ij m n

a
×

   . 

It means that a soft set ( ),Af E  is formally equal to its soft matrix ij m n
a

×
   . The set of all m n×  

soft matrices over U  will be denoted by m nSM × . 
 
Definition 2.3 [5].  Let [ ],ij ik m na b SM ×  ∈  . Then And-product of ija    and [ ]ikb  is defined by 

 

2: m n m n m n
SM SM SM× × ×

∧ × → ,    [ ]ij ik ipa b c   ∧ =     

 
where { }min ,ip ij ikc a b=  such that ( )1p n j k= − + . 

 
Definition 2.4 [5].  Let [ ],ij ik m na b SM ×  ∈  . Then Or-product of ija    and [ ]ikb  is defined by 

 

2: m n m n m n
SM SM SM× × ×

∨ × → ,    [ ]ij ik ipa b c   ∨ =     

 
where { }max ,ip ij ikc a b=  such that ( )1p n j k= − + . 

 
Definition 2.5 [5].  Let [ ],ij ik m na b SM ×  ∈  . Then And-Not-product of ija    and [ ]ikb  is defined 

by 
 

2: m n m n m n
SM SM SM× × ×

∧ × → ,    [ ]ij ik ipa b c   ∧ =     

 
where { }min ,1ip ij ikc a b= −  such that ( )1p n j k= − + . 
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Definition 2.6 [5].  Let [ ],ij ik m na b SM ×  ∈  . Then Or-Not-product of ija    and [ ]ikb  is defined 

by 
 

2: m n m n m n
SM SM SM× × ×

∨ × → ,    [ ]ij ik ipa b c   ∨ =     

 
where { }max ,1ip ij ikc a b= −  such that ( )1p n j k= − + . 

                                                                                                                                                                                          
3. ÇAÐMAN AND ENGINOÐLU’S METHOD AND ITS LIMITATION  
 
In [5], Çaðman and Enginoðlu constructed a soft max-min decision making (SMmDM) 
method by using soft max-min decision function. The method selected optimum alternatives 
from the set of the alternatives. In the current section, we introduce the Çaðman and 
Enginoðlu’s method and show its limitation by an example. 
 
Definition 3.1 [5] . Let 2ip m n

c SM
×

 ∈  , ( ){ }: , 0, 1k ipI p i c k n p kn= ∃ ≠ − < ≤  for all 

{ }1,2, ,k I n∈ = L . Then soft max-min decision function, denoted Mm , is defined as follows 

 

2 1: mm n
Mm SM SM ××

→ ,    { }maxip k
k I

Mm c t
∈

   =   
 

where 
 

{ }min , if ,

0, if .
k

ip k
p I

k

k

c I
t

I

∈
 ≠ ∅= 

= ∅

 

 
The one column soft matrix ipMm c    is called max-min decision soft matrix. 

 
Definition 3.2  [5]. Let { }1 2, , , mU u u u= L  be an initial universe and [ ]1ip iMm c d  =  . Then a 

subset of U  can be obtained by using [ ]1id  as in the following way 

 

[ ] ( ) { }
1 1opt : , 1

i i i id U u u U d= ∈ =  

 
which is called an optimum set of U . 
 
By using above definitions, Çaðman and Enginoðlu constructed a SMmDM method by the 
following algorithm. 
 
Algorithm 3.1 [5]. 
 
Step 1: Choose feasible subsets of the set of parameters,  
Step 2: construct the soft matrix for each set of parameters, 
Step 3: find a convenient product of the soft matrices, 
Step 4: find a max-min decision soft matrix, 
Step 5: find an optimum set of U . 
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It is worth noting that Çaðman and Enginoðlu’s method has its inherent limitation. There 
exist some soft set based decision problems in which Algorithm 3.1 is very likely to get an 
empty optimum set. To illustrate this limitation, we consider the following example. 
 
Example 3.1.  Suppose that a married couple, Mr. X and Mrs. X, come to the real estate 
agent to buy a house. Assume that { }1 2 3 4 5, , , ,U u u u u u=  is a set of five houses under the 

consideration of Mr. X and Mrs. X to purchase, which may be characterized by a set of 
parameters { }1 2 3 4, , ,E e e e e= . For 1, 2,3, 4i = , the parameters ie  stand for “expensive”, 

“beautiful”, “located in the green surroundings” and “convenient traffic”, respectively. Mr. X 
and Mrs. X consider set of parameters, { }1 2 4, ,A e e e=  and { }1 3 4, ,B e e e= , respectively, to 

evaluate the candidates. After a careful evaluation, Mr. X and Mrs. X construct the following 
two soft matrices over U  according to their own parameters, respectively, 
 

0 1 0 1

1 1 0 0

1 1 0 0

0 0 0 0

1 0 0 1

ija

 
 
 
   =   
 
  

             [ ]

1 0 1 0

0 0 0 1

1 0 0 1

0 0 1 1

0 0 1 1

ikb

 
 
 
 =
 
 
  

 

 
Following we shall select a house by using the SMmDM method. Here, we use And-product 
since both Mr. X and Mrs. X's choices have to be considered. We can obtain a product of the 
soft matrices ija    and [ ]ikb  by using And-product as follows 

 

[ ]

0 0 0 0 1 0 1 0 0 0 0 0 1 0 1 0

0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0

1 0 0 1 1 0 0 1 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1

ij ika b

 
 
 
   ∧ =   
 
  

 

 
We can find a max-min decision soft matrix as 
 

[ ]( )

0

0

0

0

0

ij ikMm a b

 
 
 
   ∧ =   
 
  

 

 

Finally, we can find an empty optimum set of U  according to [ ]( )ij ikMm a b  ∧   

 

[ ]( ) ( )opt
ij ikMm a b

U
 ∧ 

= ∅ . 

 
Following let us analyze the algorithm 3.1. Suppose that { }1 2, , , mU u u u= L  is a set of m  

objects and { }1 2, , , nE e e e= L  is a set of parameters. Let [ ],ij ik m na b SM ×  ∈  . ipc    is a product 
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of ija    and [ ]ikb . It is clear that 
( ) ( ) { }opt {1,2, , }, , and , 1

ip
i k k ipMm c

U u U k n I p I c
  

= ∈ ∃ ∈ ≠ ∅ ∀ ∈ =L . 

Thus, we can obtain that ( ) ( )opt
ipMm c

U
  

 is a nonempty set if and only if there exist an object 

iu U∈  and {1, 2, , }k n∈ L  such that kI ≠ ∅  and 1ipc =  for all kp I∈ . It is easy to see that the 

condition, under which ( ) ( )opt
ipMm c

U
  

 is a nonempty set, is so restrictive that it may limit the 

application of algorithm 3.1 in some practical problems. In other words, Çagman and 
Enginoglu’s method is very likely to get an empty optimum set in some decision making 
problems. 
 
4. A NEW APPROACH TO SOFT SET BASED DECISION MAKING  
 
To overcome the limitation of the algorithm 3.1, in the current section we shall present a new 
approach to soft set based decision making problems. This approach is based on the 
following concept called the union of soft matrices. 
 
Definition 4.1 [5].  Let ,ij ij m na b SM ×   ∈    . Then the soft matrix ijc    is called the union of 

ija    and ijb   , denoted ij ija b      
%U , if { }max ,ij ij ijc a b=  for all i  and j . 

 
Algorithm 4.1. 
 
Step 1: Input the (resultant) soft matrices ija    and ijb   . 

Step 2: Compute the union ijc    of ija    and ijb   , where ij ij ijc a b     =     
%U . 

Step 3: Compute the choice value 
1

n

i ij
j

c c
=

=∑ , 1, 2, ,i m= L . 

Step 4: The optimal decision is to select ku  if 
1
maxk i

i m
c c

≤ ≤
= . 

Step 5: If k  has more than one value then any one of ku  may be chosen. 

 
To illustrate this idea, let us reconsider the example 3.1. 
 
Example 4.1.  Let { }1 2 3 4 5, , , ,U u u u u u=  be a set of five houses under the consideration. The 

parameter sets { }1 2 3 4, , ,E e e e e= , { }1 2 4, ,A e e e=  and { }1 3 4, ,B e e e= . Two soft matrices ija    

and [ ]ikb  are shown as the example 3.1. The union of ija    and [ ]ikb  are given as follows. 

 

[ ]

1 1 1 1

1 1 0 1

.1 1 0 1

0 0 1 1

1 0 1 1

ij ika b

 
 
 
   =   
 
  

%U  

 
Following we can compute the choice value ic  (1 5i≤ ≤ ) as follows: 
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Table 1. Choice values 
 

U  Choice values  

1u  1 4c =  

2u  2 3c =  

3u  3 3c =  

4u  4 2c =  

5u  5 3c =  

 
From the above Table 1, it is clear that the maximum choice value is { } 1

1 5
max 4i

i
c c

≤ ≤
= = . 

Therefore, according to the algorithm 4.1, 1u  could be selected as the optimal house. 
 
Maji and Roy [5] presented an approach to soft set based decision making. It is noted that 
Maji and Roy’s method differs from our method. Maji and Roy’s method works only for a soft 
set, in contrast, our method can work for several soft sets. Our method first performs an 
union operation on these soft sets and then compute the choice value of each object from 
the associated soft set. Therefore, our paper has a broader range of applications than Maji 
and Roy’s method. 
 
5. CONCLUSION 
 
In this paper, we show by an example that Çagman and Enginoglu’s method in [5] is very 
likely to get an empty optimum set. Furthermore, we present a new approach to soft set 
based decision making and give an illustrative example. 
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