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INTRODUCTION 
 
We can not successfully use classical method to solve 
complicated problem in economics, engineering and 
environment because of various uncertainties typical for 
those problems. There are theories, viz. theory of 
probability, theory of fuzzy sets (Zadeh, 1965), theory of 
intuitionistic fuzzy sets (Atanassov, 1986), theory of 
vague set (Gau and Buehrer, 1993), theory of interval 
mathematics (Moore, 1996) and theory of rough sets 
(Pawlak, 1982) which can be consider as mathematical 
tools for dealing with uncertainties. But all these theories 
have their own difficulties. The reason of the difficulties is, 
possibly, the inadequacy of the parametrization tool of 
the theories. To overcome these difficulties Molodtsov 
(1999) introduced the concept of soft set as a new 
mathematical tool for dealing with uncertainties which is 
free from the difficulties that have troubled the usual 
theoretical approaches. 

Molodtsov successfully applied the soft theory into 
several directions, such as smoothness of functions, 
game theory, operations research, Riemann integration, 
Perron integration, theory of probability, theory of 
measurement and so on. 

At present, works on the soft set theory are progressing 
rapidly. Maji et al. (2002) described the application of soft 
set   theory   to  a  decision  making  problem.  They  also 
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studied (2003) several operations on the theory of soft 
set and fuzzy soft set like as `OR' operation, `AND' 
operation, `NOT' operation, complement, union, 
intersection, etc. Ali et al. (2009) define some new 
operations in soft set and proved the De Morgan's laws in 
soft set theory. Yang et al. (2009) combine the interval-
valued fuzzy set and soft set. 
 
 
DEFINITION AND PRELIMINARIES 
 
In this section, we recall some basic notion of soft set 
theory introduced by Molodtsov (1999) and some useful 
definition from ( Maji et al., 2001,2003; Ali et al., 2009). 

Here we take U  to be an initial universal set and E  to 

be a set of parameters and EBA ⊂, . 

 
 
Definition 1 (soft set) 
 

A pair ),( EF  is called a soft set (over U ) if and only if 

F  is a mapping of E  into the set of all subsets of the set 

U . 

In other words, the soft set is a parameterized family of 

subsets of the set U . Every set )(εF , E∈ε , from this 

family may be considered as the set of ε -approximate 

elements of the soft set.  
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As an illustration, let us consider the following example. 
 
 
Example 1  
 

A soft set ),( EF  describes the attractiveness of the 

bikes which Mr X is going to buy. 
 

U  is the set of bikes under consideration. 

E  is the set of parameters. Each parameter is a word or 
a sentence. 

=E  ( =
1

e  stylish; =
2

e  heavy duty; =3e  light; =
4

e  

steel body; =5e  cheap; =6e  good milage; =7e  easily 

started; =8e  long driven; =9e  costly; =10e  fiber body) 

In this case, to define a soft set means to point out stylish 
bikes, heavy duty bikes, and so on.  

 
 
Definition 2 (operation with soft sets) 

 
Suppose a binary operation denoted by ∗ , is defined for 

all subsets of the set U .  Let ),( AF  and ),( BG  be two 

soft sets over U . Then the operation ∗  for the soft sets 

is defined in the following way: 
 

),(=),(),( BAHBGAF ×∗
 

 

where )()(=),( βαβα GFH ∗ , BA ∈∈ βα ,  and 

BA×  is the cartesian product of the sets A  and B . 

 
 
Definition 3 (NOT set of a set of parameters) 

 

Let },,,,{= 321 neeeeE K  be a set of parameters. The 

NOT set of E  denoted by E  and is defined by 

},,,,{=
321 neeeeE


 K  where 

iallforenote
ii

=


. It may be noted that   and 

 

are two different operations.  
 
 
Definition 4 (complement of a soft set)  
 

The complement of a soft set ),( AF  is denoted by 

c
AF ),(  and is defined by ),(=),( AFAF

cc   where  

 

)(: UPAF
c →  is a mapping which is defined by  

 

.),(=)( AallforFUF c ∈−


ααα  

 
 
 
 
Definition 5 (relative complement of a soft set) 
 

The relative complement of a soft set ),( AF  is denoted 

by 
r

AF ),(  and is defined by ),(=),( AFAF
rr

 where 

)(: UPAF
r →  is a mapping given by 

AallforFUF
r ∈− ααα ),(=)( .  

 
 
Definition 6 (NULL soft set)  
 

A soft set ),( AF  over U  is said to be a NULL soft set 

denoted by Φ , if φεε =)(, FAallfor ∈  (null-set).  

 
 
Definition 7 (relative NULL soft set)   
 

A soft set ),( AF  over U  is said to be relative NULL soft 

set with respect to parameter set A  denoted by 
A

Φ  if 

A∈ε , φε =)(F  (null set).  

 
 
Definition 8 (relative whole soft set)  
 

A soft set ),( AF  over U  is said to be relative whole soft 

set (with respect to parameter set A ) denoted by 
A

U , if 

.=)(, UFAallfor εε ∈   

 
 
Definition 9 (absolute soft set) 
 

The relative whole soft set 
E

U  with respect to the 

universe set of parameters E  is called the absolute soft 

set over U . 

 
 
Definition 10 (AND operation on two soft sets) 
 

If ),( AF  and ),( BG  be two soft sets then ),``( AF  

AND )",( BG  denoted by ),(),( BGAF ∧  and is defined 

by  
 

),(=),(),( BAHBGAF ×∧
 

where 

BAallforGFH ×∈∩ ),()()(=),( βαβαβα .  

 
 
Definition 11 (OR operation on two soft sets) 
 

If ),( AF  and ),( BG  be two soft sets then ),``( AF  OR 

)",( BG  denoted by ),(),( BGAF ∨  is defined by 



 
 
 
 

),(=),(),( BAOBGAF ×∨  where 

BAallforGFO ×∈∪ ),()()(=),( βαβαβα .  

 
 
Definition 12 (union of two soft sets) 
 

Union of two soft sets of ),( AF  and ),( BG  over the 

common universe U  is the soft set ),( CH  where 

BAC ∪=  and Ceallfor ∈   

 

( ) = ( ),

= ( ),

= ( ) ( ),

H e F e if e A B

G e if e B A

F e G e if e A B

∈ −

∈ −

∪ ∈ ∩
 

 

We write ),(=),(),( CHBGAF ∪ .  

 
 
Definition 13 (restricted union of two soft set) 
 

Let ),( AF  and ),( BG  be two soft sets over the same 

universe U  such that Φ≠∩ BA . The restricted union 

of ),( AF  and ),( BG  is denoted by ),(),( BGAF
R

∪ , 

and is defined as ),(=),(),( CHBGAF
R

∪  where 

BAC ∩=  and )()(=)(, eGeFeHCeallfor ∪∈ .  

 
 
Definition 14 (extended intersection of two soft sets) 
 

The extended intersection of two soft sets ),( AF  and 

),( BG  over a common universe U  is the soft set 

),( CH  where BAC ∪=  and Ceallfor ∈   

 

( ),

( ) = ( ),

( ) ( ),

F e if e A B

H e G e if e B A

F e G e if e A B

∈ −


∈ −
 ∩ ∈ ∩

 

 

We write ),(=),(),( CHBGAF
E

∩ .  

 
 
Definition 15 (restricted intersection of two soft sets) 
 

Let ),( AF  and ),( BG  be two soft sets over a common 

universe U  such that Φ≠∩ BA . The restricted 

intersection of ),( AF  and ),( BG  is denoted by 

),,(),( BGAF
R

∩  and is defined as  

),(=),(),( CHBGAF R∩  where BAC ∩=  and  
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Ceallfor ∈ , )()(=)( eGeFeH ∩ .  

 
 
Definition 16 (soft relation) 
 
A soft relation may be defined as a soft set over the 

power set of the cartesian product of two crisp sets. If X  

and Y  are two non-empty crisp sets of some universal 

set and E  is a set of parameters then a soft relation 

denoted as ),( ER  is defined as a mapping from E  to 

)( YXP ⊗ .  

 
 
CARTESIAN PRODUCT AND RELATION BETWEEN 
TWO SOFT SETS 
 
Using operation with soft sets defined by Molodtsov, the 
cartesian product and relation between two soft sets are 
defined below.  

 
 
Definition 17 (Cartesian product of two soft sets) 
 

Let ),( AF  and ),( BG  be two soft sets over a common 

universe U , then the cartesian product of these two soft 

sets is denoted by ),(),( BGAF ×  and is defined by  

 

).()(=),(w),(=),(),( βαβα GFHhereBAHBGAF ×××

 
As an illustration let us consider the following example. 
 
 
Example 2  
 

For the problem in Example 1, let us consider two 

subsets A  and B  as 
 

=A  ( =
1

e  stylish; =
2

e  heavy duty) E⊂  and 

=B  ( =5e  cheap; =9e  costly) E⊂ . 

 

Then ),( AF  describes the ``attractiveness of the bikes" 

and ),( BG  describes the ``cost of the bikes". Let 

},,,,{= 54321 bbbbbU , },,{=)( 5421 bbbeF , 

},,{=)( 3212 bbbeF , },{=)( 515 bbeG  and 

},{=)( 429 bbeG . 

 

Here )},(),,(),,(),,{(= 92529151 eeeeeeeeBA× . 

Then the cartesian product of ),( AF  and ),( BG  is 

),(),(=),( BGAFBAH ××  
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where  
 

)},(),,(),,(),,(),,(),,{(=),(
55155414521251

bbbbbbbbbbbbeeH  

)},(),,(),,(),,(),,(),,{(=),(
45254424422291

bbbbbbbbbbbbeeH  

)},(),,(),,(),,(),,(),,{(=),(
53135212511152

bbbbbbbbbbbbeeH  

)},(),,(),,(),,(),,(),,{(=),(
43234222412192

bbbbbbbbbbbbeeH  

 
 
Definition 18 (relation between two soft sets) 
 

Let ),( AF  and ),( BG  be two soft sets over a common 

universe U , then the relation R  of these two soft sets is 

defined as ),(),(),( BGAFBAR ×⊂×  such that 

),()()( BARGF ×∈× βα  implies that )(αF  is related 

with )(βG  where A∈α  and B∈β . 

 
 
Example 3 
 

For the problem in Example 2  let ),( AF  and ),( BG  be 

two soft set over the common universe U  and let  

 
That is, 
 

)}.()(),()({=),(

)}},(),,(),,(),,(),,(),,{(

)},,(),,(),,(),,(),,(),,{{(=),(

9151

452544244222

551554145212

eGeFeGeFBAR

bbbbbbbbbbbb

bbbbbbbbbbbbBAR

×××

×

 
 

Then we say that )(
1

eF  is related with )( 5eG  and 

)( 9eG . 

 
 
SOFT MATRIX AND ITS OPERATIONS 
 
In soft matrix operations, we define soft matrix. Since 
matrix is a very important tool in any branches of 
mathematics so we motivated to study it over soft set. 

 
 
Definition 19 (soft matrix) 

 

Let ),( AF  be a soft set defined on the universe U . 

Then a soft matrix over ),( AF  is denoted by )],([ AFM  

is a matrix whose elements are the elements of the soft 

set ),( AF .  

 
.)(=w)(=)],([, AsomeforFmheremAFMallyMathematic ijij ∈αα  

 
To illustrate soft matrix the following example is 
considered. 

 
 
 
 
Example 4   
 

Let us consider },,,,{== 10321 eeeeEA L  and 

 

},,,,{= 54321 bbbbbU   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 milage 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}}. Let 
 

































},,{},{},,{

},{},{},{

},,{},,{},,{

=)],([

43121531

425221

542531321

bbbbbbbb

bikesdrivenlongbikeslightbikescheap

bbbbbb

bikescostlybikesmilagegoodbikeslight

bbbbbbbbb

bikesstylishbikescheapbikesdutyheavy

AFM

 

 
Here we see that all the elements of the matrix 

)],([ AFM  are of the soft set ),( AF . Hence the above 

matrix is a soft matrix.  
 
 
Definition 20 (AND operation between two soft 
matrices) 
 

Let )(=)],([
ij

mAFM  and )(=)],([
ij

nAFN  are two 

soft matrices of same order over a common soft set 

),( AF . Then )],(``[ AFM  AND )]",([ AFN  is 

denoted by )],([)],([ AFNAFM ∧  is a soft matrix 

)(=)],([
ij

lAFL  of same order that of )],([ AFM  or 

)],([ AFN , is define by 
ijijij

nml ∩= .  

Let us consider the following example.  
 
 
Example 5 
 
Let 
 

































},{},,{},,{

},,{},{},,{

},{},,{},{

=)],([

53421321

53152421

4354253

bbbbbbbb

bikesbodysteelbikesbodyfiberbikesdutyheavy

bbbbbbbb

bikescheapbikesmilagegoodbikesbodyfiber

bbbbbbb

bikesstratedeasilybikesstylishbikesbodysteel

AFN



 
 
 
 

Then, )],([)],([ AFNAFM ∧  
 

































}{},{},{

&&&

},{},{

&&

}{}{}{

&&&

=

32131

5221

453

bbikesbbbb

bodysteeldrivenlongbikesbodyfiberlightbikesdutyheavycheap

bbbb

cheapbickscostlybikesmilagegoodbikesbodyfiberlight

bbikesbbbikes

startedeasilystylishbikesstylishcheapbodysteeldutyheavy

φ

 

 

 The symbol &  is used to represents logical 

 
 
Definition 21 (OR operation between two soft 
matrices)  
 

Let )(=)],([
ij

mAFM  and )(=)],([
ij

nAFN  be two 

soft matrices of same order over a common soft set 

),( AF . Then )],(``[ AFM  OR )]",([ AFN  is denoted 

by )],([)],([ AFNAFM ∨  is a soft matrix 

)(=)],([
ij

lAFL  of same order that of )],([ AFM  or 

)],([ AFN , is define by 
ijijij

nml ∪= .  

 
 
Example 6   
 

The matrix )],([)],([ AFNAFM ∨ , for the previous 

matrices )],([)],([ AFNandAFM  is  

 

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

1 2 4 2 5 1 2 3 4 5

{ , , , } { , , , , } { , , , }

{ , , } { , } { , , , , }

heavy duty or steel body cheap or stylish bikes stylish or easily started

bikes b b b b b b b b b bikes b b b b

light or fiber body bikes good milage bikes costly or cheap bikes

b b b b b b b b b b

1 2 3 5 1 2 4 1 3 4 5
{ , , , } { , , } { , , , }

cheap or heavy duty bikes light or fiber body bikes long driven or steel body

b b b b b b b bikes b b b b

 
 
 
 
 
 
 
 
 
 
 
  

 

 
  
Definition 22 (complement of a soft matrix)  
 

Let )(=)],([
ij

mAFM  be a soft matrix over a soft set 

),( AF  with respect to a universe U . The complement 

of the soft matrix )],([ AFM  is denoted by 
c

AFM )],([ , 

where )(=)],([
c

ij

c
mAFM  is a soft matrix of same order 

that of )],([ AFM  and is defined by  

  

.)(=),(= AsomeforFmwhereFUm
ij

c

ij
∈− ααα  

 
To illustrate  complement,  let  us  consider  the  following 
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example. 

 
 
Example 7  

 
For previous )],([ AFM   

 

































},{},,{},{

},,{},,{},,{

},{},{},{

=)],([

5254342

531431543

314254

bbbbbbb

bikesdrivenlongnotbikeslightnotbikescheapnot

bbbbbbbbb

bikescostlynotbikesmilagegoodnotbikeslightnot

bbbbbb

bikesstylishnotbikescheapnotbikesdutyheavynot

AFM c

 

It may be observed that )],([=))],(([ AFMAFM
cc

. 

 
 
Proposition 1 

 
Let )],([ AFM  and )],([ AFN  be two soft matrices of 

same order over a common soft set ),( AF . Then 

)],([)],([=)],([)],([)(

)],([)],([=)],([)],([)(

AFMAFNAFNAFMii

AFMAFNAFNAFMi

∨∨

∧∧
 

That is, commutative properties holds for soft matrices. 

 
 
Proof (i)  

 

Let )(=)],([
ij

mAFM  and )(=)],([
ij

nAFN  where 

)(= αFm
ij

, )(= βFn
ij

 for some A∈βα, . 

Now the ij th element of )],([)],([ AFNAFM ∧  is 

ijijijij
mnnm ∩∩ =  [By commutative property for crisp 

sets]. 

Also the ij th element of )],([)],([ AFMAFN ∧  is 

ijij
mn ∩ . 

Hence )],([)],([=)],([)],([ AFMAFNAFNAFM ∧∧ . 

Similarly we can prove the second proposition Ω . 

 
 
Proposition 2  

 
Let )],([ AFL , )],([ AFM  and )],([ AFN  be three soft 

matrices of same order over a common soft set ),( AF . 

Then 

)]),([)],(([)],([=)],([)]),([)],(([)(

)]),([)],(([)],([=)],([)]),([)],(([)(

AFNAFMAFLAFNAFMAFLii

AFNAFMAFLAFNAFMAFLi

∨∨∨∨

∧∧∧∧
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That is, associative properties holds for soft matrices. 
 
 
Proof (ii)  
 

Let )(=)],([
ij

lAFL , )(=)],([
ij

mAFM  and 

)(=)],([
ij

nAFN . 

Then the ij th element of 

)],([)]),([)],(([ AFNAFMAFL ∨∨  is 

ijijij
nml ∪∪ )( . Similarly the ij th element of 

)]),([)],(([)],([ AFNAFMAFL ∨∨  is 

)(
ijijij

nml ∪∪ . 

Also we know that for crisp sets 
ij

l , 
ij

m  and 
ij

n , 

)(=)(
ijijijijijij

nmlnml ∪∪∪∪  [By associative 

property]. 
Hence 

)]),([)],(([)],([=)],([)]),([)],(([ AFNAFMAFLAFNAFMAFL ∨∨∨∨ . 

Similarly we can prove the first proposition.                                 
 
 
Proposition 3 
 

 Let )],([ AFL , )],([ AFM  and )],([ AFN  be three 

soft matrices of same order over a common soft set 

),( AF . Then 

 

)]),([)],(([

)]),([)],(([=)]),([)],(([)],([)(

)]),([)],(([

)]),([)],(([=)]),([)],(([)],([)(

AFNAFL

AFMAFLAFNAFMAFLii

AFNAFL

AFMAFLAFNAFMAFLi

∨

∧∨∧∨

∧

∨∧∨∧
 

 
That is, distributive properties holds for soft matrices. 
 
 
Proof (i) 
 
Let )(=)],([

ij
lAFL , )(=)],([ ijmAFM  and 

)(=)],([
ij

nAFN . 

Then the ij th element of 

)]),([)],(([)],([ AFNAFMAFL ∨∧  is  

  
][)()(=)( setscrispofpropertyvedistributiBynlmlnml ijijijijijijij ∩∪∩∪∩  

 

Also the ij th element of 

)]),([)],(([)]),([)],(([ AFNAFLAFMAFL ∧∨∧  is 

)()(
ijijijij

nlml ∩∪∩  

Hence  
 

)]),([)],(([)]),([)],(([=)]),([)],(([)],([ AFNAFLAFMAFLAFNAFMAFL ∧∨∧∨∧

 
 
 
 
The proof of the second proposition is similar. 
 
 
Theorem 1 
 
The following De Morgan's laws are valid for soft matrices 
 

ccc

ccc

AFNAFMAFNAFMii

AFNAFMAFNAFMi

)],([)],([=)]),([)],(([)(

)],([)],([=)]),([)],(([)(

∨∧

∧∨

 
 
 
Proof (i)  
 

Let )(=)],([
ij

mAFM  and )(=)],([
ij

nAFN , then 

)(= αFm
ij

, )(= βFn
ij

 for some A∈βα, . Now the 

ij th element of )],([)],([ AFNAFM ∨  is 

)()(== βα FFnma
ijijij

∪∪ . 

 

Therefore ij th element of 
c

AFNAFM )]),([)],(([ ∨  is 

 

.=

)}({)}({=

)()(=

=

c

ij

c

ij

ij

c

ij

nm

FUFU

FFU

aUa

∩

−∩−

∪−

−

βα

βα
 

 

which is the ij th element of 
cc

AFNAFM )],([)],([ ∧ . 

 
Hence  
 

ccc
AFNAFMAFNAFM )],([)],([=)]),([)],(([ ∧∨ . 

 

 (ii) Here the ij th element of )],([)],([ AFNAFM ∧  is 

 

 )()(== βα FFnmb
ijijij

∩∩ . 

 

Therefore ij th element of 
c

AFNAFM )]),([)],(([ ∧  is  

 

.=

)}({)}({=

)()(=

=

c

ij

c

ij

ij

c

ij

nm

FUFU

FFU

bUb

∪

−∪−

∩−

−

βα

βα
 

 

this is the ij th element of 
cc

AFNAFM )],([)],([ ∨ . 

 
Hence  



 
 
 
 

ccc
AFNAFMAFNAFM )],([)],([=)]),([)],(([ ∨∧  

 
 
UNION AND INTERSECTION OF SOFT MATRICES 

 
In this section we define the union and intersection of two 
soft matrices. 
 
 
Definition 23 (union of two soft matrices) 
 

Let )(=)],([
ij

mAFM  and )(=)],([
ij

nAFN  be two 

soft matrices of any order over a common soft set 

),( AF , then )(= αFm
ij

 and )(= βFn
ij

 for some 

A∈βα, . The union of )],([ AFM  and )],([ AFN  is 

denoted by )],([=)],([)],([ AFLAFNAFM ∪ , where 

)(=)],([
ij

lAFL  is a soft matrix whose number of rows 

is equal to the number of rows of )],([ AFM  and 

number of columns is equal to the number of columns of 

)],([ AFN  and is defined by 

 

  )(= α
α

Flij U , where α  is the common parameter of 

the i th row of )],([ AFM  and j th column of 

)],([ AFN . 

  
As an illustration we consider the following example. 

 
 
Example 8  

 

Let EeeeeB ∈},,,{= 4321  and 

1 2 4 5 2 1 2

3 1 2 3 4 3 5

( , ) = { ( ) = = { , , }, ( ) = = { , },

( ) = = { , , }, ( ) = = { , }}.

G B G e stylish bikes b b b G e heavy duty bikes b b

G e light bikes b b b G e steel body bikes b b

 

Let us consider two matrices )],([ BGP  and )],([ BGQ  

as: 
 

































},,{},{},,{

},,{},{},{

},{},,{},,{

=)],([

32153321

5422153

21321542

bbbbbbbb

bikeslightbikesbodysteelbikeslight

bbbbbbb

bikesstylishbikesdutyheavybikesbodysteel

bbbbbbbb

bikesdutyheavybikeslightbikesstylish

BGP
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































},{},,{},{

},{},,{},,{

},,{},{},{

=)],([

2154221

53321542

3212153

bbbbbbb

bikesdutyheavybikesstylishbikesdutyheavy

bbbbbbbb

bikesbodysteelbikeslightbikesstylish

bbbbbbb

bikeslightbikesdutyheavybikesbodysteel

BGQ

 
Then P(G,B)] ∪  [Q(G,B). 

 

































},,,{},,{},{

},,,{},,,{},,,,{

},,{},,,,{},,,{

=

532132153

5321542154321

321543215421

bbbbbbbbb

bikesbodysteelorlightbikeslightbikesbodysteel

bbbbbikesbbbbbbbbbbikesduty

dutyheavyorbodysteelbikesdutyheavyorstylishheavyorstylishorbodysteel

bbbbbbbbbikesbbbb

bikesdutyheavyorlightdutyheavyorlightorstylishbikesdutyheavyorstylish

 
If there exists no such common parameter then the 

element is denoted by θ , called the null element. 

 
 
Definition 24 (intersection of two soft matrices) 

 
Let )(=)],([

ij
mAFM  and )(=)],([

ij
nAFN  be two 

soft matrices of any order over a common soft set 

),( AF , then )(= αFm
ij

 and )(= βFn
ij

 for some 

A∈βα, . The intersection of )],([ AFM  and 

)],([ AFN  is denoted by 

)],([=)],([)],([ AFLAFNAFM ∩ , where 

)(=)],([
ij

lAFL  is a soft matrix whose number of rows 

is equal to the number of rows of )],([ AFM  and 

number of columns is equal to the number of columns of 

)],([ AFN  and is defined by 

 

)(= α
α

Flij I , where α  is any parameter of the i th row of 

)],([ AFM  or j th column of )],([ AFN .  

 
 
Example 9  
 

For the previous matrices )],([ BGP  and )],([ BGQ , the 

intersection is given by P(G,B) ∩  Q(G,B) 
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































φφφ

φφφ

φφ

bikesdutybikesdutyheavybikesdutyheavy

heavybodysteellightbodysteelstylishlightbodysteelstylishlight

bikesdutyheavybikesdutyheavybikesduty

lightstylishbodysteellightstylishbodysteelheavystylishbodysteel

bikesdutyheavybbikesbikesdutyheavy

bodysteellightstylishdutyheavylightstylishbodysteellightstylish

&&

&&&&&&

&&

&&&&&&

&}{&

&&&&&&

=

2

 

 
Proposition 4  
 

 Let )],([ AFL , )],([ AFM  and )],([ AFN  be three 

soft matrices over a common soft set ),( AF , then 

 

)]),([)],(([)],([=)],([)]),([)],(([)(

)]),([)],(([)],([=)],([)]),([)],(([)(

AFNAFMAFLAFNAFMAFLii

AFNAFMAFLAFNAFMAFLi

∩∩∩∩

∪∪∪∪

 
That is, associative properties holds for soft matrices with 
respect to union and intersection. 
 
 
Proof (i) 
 

 Let )(=)],([)],([
ij

aAFMAFL ∪  then, 

)(= α
α

Faij U ,  where α  is the common parameter of 

the i th row of )],([ AFL  and j th column of 

)],([ AFM . 

Also let )(=)],([)]),([)],(([
ij

bAFNAFMAFL ∪∪  

then, 
 

)(= α
α

Fbij U ,  where α  is the common parameter of 

the i th row of )],([)],([ AFMAFL ∪  and j th column 

of )],([ AFN . 

Also it can easily be shown that the common parameters 

of i th row of )],([)],([ AFMAFL ∪  are the parameters 

of i th row of )],([ AFL . Thus, 

 

)(= α
α

Fbij U ,  where α  is the common parameter of 

the i th row of )],([ AFL  and j th column of )],([ AFN . 

Again let )(=)],([)],([
ij

cAFNAFM ∪  then, 

)(= β
β

Fcij U ,  where β  is the common parameter of 

the i th row of )],([ AFM  and j th column of 

)],([ AFN . 

Therefore, if  

 
 
 
 

)(=)]),([)],(([)],([
ij

dAFNAFMAFL ∪∪  then, 

)(= β
β

Fdij U ,  where β  is the common parameter of 

the i th row of )],([ AFL  and j th column of 

)],([)],([ AFNAFM ∪ . i.e., β  is the common 

parameter of the i th row of )],([ AFL  and j th column 

of )],([ AFN . 

Q[  The common parameters of j th column of 

)],([)],([ AFNAFM ∪  are the parameters of j th 

column of )].],([ AFN  

Thus 
ijij

db = . 

That is, 
)]),([)],(([)],([=)],([)]),([)],(([ AFNAFMAFLAFNAFMAFL ∪∪∪∪ . 

 
Similarly, we can prove the second proposition. 
 
 
Remark 1  

 
From the proof of the above theorem we conclude that if 

)],([ AFL , )],([ AFM  and )],([ AFN  be three soft 

matrices over a common soft set ),( AF , then, 

)]).,([)],(([)],([=

)],([)],([=)],([)]),([)],(([)(

)]),([)],(([)],([=

)],([)],([=)],([)]),([)],(([)(

AFNAFMAFL

AFNAFLAFNAFMAFLii

AFNAFMAFL

AFNAFLAFNAFMAFLi

∩∩

∩∩∩

∪∪

∪∪∪

 
  
CONVERGENCE OF SOFT MATRIX 
 
In this section we introduce the concept of convergence 
and power of convergence of a soft matrix. 

A sequence of matrices LL ,,,,,, 1321 +nn AAAAA  That 

is, }{ nA  is said to be converge to a finite matrix A  (if 

exist) if  
 

.=lim AAn
n ∞→

 
 
 
Definition 25 (power of convergence of a soft matrix) 
 
A number p  is said to be the power of convergence of a 

soft matrix )],([ AFM  with respect to a binary 

composition ∗  if  
 

.)],([=)],([==)],([=)],([=)],([
121 ppnpnpnp

AFMAFMAFMAFMAFM
+−+−++

L
 

where Nn ∈  and  



 
 
 
 

)],([)],([=)],([
2

AFMAFMAFM ∗  
 

 

)],([)],([)],([=)],([
3

AFMAFMAFMAFM ∗∗  
 

 
and so on.  
 
 
Theorem 2  
 
The power of convergence with respect to union and 

intersection of a soft matrix is 2 .  
 
 
Proof 
 

Let )(=)],([
ij

aAFM  be a soft matrix of any order. 

Then )(= αFa
ij

 for some A∈α . 

 

Also let )(=)],([)],([
ij

bAFMAFM ∪ , then 

)(= α
α

Fbij U ,  where α  be the common parameter of 

i th row and j th column of )],([ AFM . 

)(=)()(=)],([)]),([)],(([ ijijij cabAFMAFMAFM ∪∪∪∴  

(say). Then  
 

.=

)],([

),(=

)],([

)],([),(=

)],([

)],([)],([),(=

ij

ij

b

AFM

ofcolumnjthandrowithofparametercommonthebewhereF

AFMofcolumn

jthandAFMofrowithofparametercommonthebewhereF

AFMofcolumnjthand

AFMAFMofrowithofparametercommonthebewhereFc

ββ

ββ

ββ

β

β

β

U

U

U ∪

 

 
 
Hence 

)],([)],([=)],([)]),([)],(([ AFMAFMAFMAFMAFM ∪∪∪ . 

Similarly, we can prove that 

)],([)],([=)],([)]),([)],(([ AFMAFMAFMAFMAFM ∩∩∩ .  

Hence the theorem. 
 
As an illustration we consider the following example. 
 
 
Example 10   
 

For the previous matrices )],([ BGP  we have 

)],([)],([ BGPBGP ∪  
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

































},,{},,,{},,,{

},,,{},,,{},,,{

},,,,{},,{},,,,{

=

32153215321

542153215432

5432132154321

bbbbbbbbbbb

bikeslightbikesbodysteelorlightbikeslightorbodysteel

bbbbbbbbbbbb

bikesstylishordutyheavybikesdutyheavyorbodysteelbikesbodysteelorstylish

bbbbbbikesdutybbbbbbbb

heavyorlightorstylishbikesdutyheavyorlightbikeslightorstylish

 
 

and )],([)],([)],([ BGPBGPBGP ∪∪  

 



































},,{},,,{},,,{

},,,{},,,{},,,{

},,,,{},,{},,,,{

=

32153215321

542153215432

5432132154321

bbbbbbbbbbb

bikeslightbikesbodysteelorlightbikeslightorbodysteel

bbbbbbbbbbbb

bikesstylishordutyheavybikesdutyheavyorbodysteelbikesbodysteelorstylish

bbbbbbikesdutybbbbbbbb

heavyorlightorstylishbikesdutyheavyorlightbikeslightorstylish

  
 
Thus  
 

)],([)],([=)],([)],([)],([ BGPBGPBGPBGPBGP ∪∪∪

 
 
Theorem 3   

 
If all the elements of a soft matrix are distinct then the 

power of convergence is 1, with respect to union and 
intersection. 

 
 
Proof 

 

Let us consider a soft matrix )(=)],([
ij

aAFM  where 

each 
ij

a  are distinct and )(= αFa
ij

 for some A∈α . 

Then, 
 

)(=)],([)],([ α
α

FAFMAFM U∪ ,  where α  be the 

common parameter of i th row   and j th column of 

)],([ AFM . 

 

or,  )(=)],([)],([
ij

aAFMAFM ∪  

 

Since all 
ij

a  are distinct, the common element is the ij th 

element of the matrix. That is,  

)],([=)],([)],([ AFMAFMAFM ∪ . 

Similarly, we can prove the above theorem for 
intersection. 
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Remark 2 
 
The power of convergence of a soft matrix with respect to 

union and intersection is at most 2 . 
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