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I. Introduction 
In real world problems we have uncertainties.  Zadeh [13] in 1965, has introduced the concept namely 

Fuzzy sets to deal uncertainties which consists of degree of membership. As an extension of  fuzzy sets, 

Atanassov ([1],[2]) have introduced Interval Valued Fuzzy Sets and Intuitionistic Fuzzy Sets.The concept Soft 

set theory have been  introduced by Molodtsor [8] in 1999 and he also studied various properties of soft set. 

Yang et.al [12] introduced Interval Valued Fuzzy Soft sets. Representation of Soft setsin matrix form was given 

byCagman et.al [5].Rajarajeswari et.al [9 ] studied about Interval Valued Fuzzy Soft matrices.   Multi sets and 

Multi Fuzzy Sets were studied in [3,4] and [11].  Multi Interval valued fuzzy soft  sets were introduced by 

ShawkatAlkhazaleh [ 10]. 

AMS Mathematics subject classification (2010): 08A72 

 

II. Preleminaries 
In this section we have given some basic definitions and properties which are required for this paper. 

Definition 2.1 

 Let X denote a Universal set.  Then the membership function A by which a fuzzy set(FS) A is usually 

defined has the form A : X → [ 0, 1 ], where [ 0 , 1 ] denotes the interval of real numbers from 0 to 1 inclusive. 

Definition 2.2   

 An Intuitionistic Fuzzy Set (IFS) A in E is defined as an object of the following form A= {( x, A (x), 

A (x))/ x  E} where the functions, A : E → [ 0, 1 ] and A : E → [ 0, 1 ] define the degree of membership and 

the degree of non-membership of the element x E respectively and for every x  E: 0 ≤ A (x) + A (x) ≤ 1. 

𝐃𝐞𝐟𝐢𝐧𝐢𝐭𝐢𝐨𝐧𝟐.𝟑  

An interval valued fuzzy set X  on a universe U is a mapping such thatX :𝑈 → 𝑖𝑛𝑡( 0,1 ) , where 𝑖𝑛𝑡( 0,1 ) 

stands for the set of all closed subintervals of [0, 1], the set of all interval valued fuzzy sets on U is denoted 

byP  U . Suppose that X ∈ P  U ,∀x ∈ U, 𝜇𝑥 𝑥 = [𝜇𝑥
− 𝑥 , 𝜇𝑥

+(𝑥)] Is called the degree of membership of an 

element x to X.𝜇x
−(𝑥)andμ

x
+ 𝑥  are referred to as the lower and upper degrees of membership of x to X 

where0 ≤ 𝜇𝑥
− 𝑥 ≤ 𝜇𝑥

+ 𝑥 ≤ 1. 
Definition 2.4 

       Let U be an initial Universe Set and E be the set of parameters. Let AE. A pair (F,A) is called Fuzzy Soft 

Set over U where F is a mapping given by F:A
UI , where 

UI  denotes  the collection  of  all fuzzy  subsets of 

U. An fuzzy soft set is a parameterized family of  fuzzy  subsets of  Universe U. 

Definition 2.5 

       Let U = {
mccccc ,.......,,, ,4321

} be an Universal set and E be the set of parameters given by E={

me eeeee ,.......,,, ,432
} . Let A E and  (F,A) is  a called Interval Valued Fuzzy Soft set over U, where F is a 

mapping given by  F:A
UI , where 

UI  denotes  the  collection of all intervals valued fuzzy  subsets of U. 
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Then the Interval Valued Fuzzy Soft set can be expressed  in matrix form as nmijaA  )(
~

 or   )(
~

ijaA  , 

i=1,2,3,….m , j=1,2,3,…n. 

Where ija =






]0,0[

],)[)((),([ ~~
ijij UALAijUijL orcc 

      if  
Ae

Ae

j

j




 

)](),([ ijUijL cc   represents  the Interval Valued  Fuzzy  membership  degree of object ic  in  the Interval 

Valued Fuzzy set F( )je with  the condition  0 )()( ijUijL cc   1. 

If  )()( ijUijL cc    then the Interval Valued Fuzzy Soft Matrix reduces to Fuzzy Soft Matrix. 

The set of all m n Interval Valued Fuzzy Soft Matrices will be denoted by .nmIVFSM   

Definition 2.6 

A pair (F, A) is called a Multi Interval valued fuzzy soft set of dimension K over U, where F is a mapping given 

by F : A  M
 K 

Int(U), where M
 K 

Int(U) denotes  the  collection of all multi interval valued fuzzy  subsets of U 

with dimension k. 

3. Some special operators on Multi-Interval valued Fuzzy soft Matrices 

 In this section two Special Operators ⊕,⊗ are defined on Multi Interval Valued Fuzzy Soft Matrix. 

We have studied some of the properties of these defined operators on Multi Interval Valued Fuzzy Soft 

Matrices. Also the concepts are illustrated with suitable examples. 

Definition 3.1 

 Let 𝑈 =  𝐶1,𝐶2 ,… ,𝐶𝑚   be an universal set and E be the set of parameters given by𝐸 =  𝑒1, 𝑒2,… , 𝑒𝑛  . 
Let 𝐴 ⊆ 𝐸 and (F,A) be an Multi Interval valued Fuzzy soft set over U where F is a mapping given by 𝐹:𝐴 →
𝑀𝑘𝐼𝑛𝑡 𝑈 where𝑀𝑘𝐼𝑛𝑡 𝑈  denotes the collection of all Multi Interval valued Fuzzy subsets of U. Then the 

Multi Interval valued Fuzzy soft set can be expressed in matrix form as  
nm

k
ij

k aA



)()(~

(or)
𝐴 )(k =  𝑎𝑖𝑗

 𝑘  , 𝑖 =

1,2,3,… ,𝑚, 𝑗 = 1,2,3,… ,𝑛 where each 𝑎𝑖𝑗
)(k is Multi Interval valued Fuzzy soft set with cardinality k. where 

𝑎𝑖𝑗
 𝑘 =  

  𝜇𝑗𝐿
𝑘  𝐶𝑖 , 𝜇𝑗𝑈

𝑘  𝐶𝑖          , 𝑖𝑓𝑒𝑗 ∈ 𝐴,     𝑘 = 1,2,… , 𝑘

  0,0                                 , 𝑖𝑓𝑒𝑗 ∉ 𝐴
  

 𝜇𝑗𝐿
𝑘  𝐶𝑖 , 𝜇𝑗𝑈

𝑘  𝐶𝑖  Represents the Multi Interval valued Fuzzy membership degree of object 𝐶𝑖  in the Multi 

Interval valued Fuzzy set 𝐹(𝑒𝑗 ) with the condition 0 ≤ 𝜇𝑗𝐿
𝑘  𝐶𝑖 + 𝜇𝑗𝑈

𝑘 (𝐶𝑖) ≤ 1,where k=1,2,…,p.The set of 

𝑚 × 𝑛 Multi Interval valued Fuzzy soft Matrices will be denoted by M )(k IVFSMm×n . 

Definition 3.2 

Let 𝐴 𝑚×𝑛
)(k =  𝑎𝑖𝑗

(𝑘)
 ∈ 𝑀 )(k 𝐼𝑉𝐹𝑆𝑀,   𝐵 𝑚×𝑛

)(k =  𝑏𝑖𝑗
 𝑘  ∈ 𝑀 )(k 𝐼𝑉𝐹𝑆𝑀 then 𝐴 )(k is an Multi Interval valued 

Fuzzy soft sub Matrix of𝐵 )(k
, denoted by 𝐴 )(k ⊆ 𝐵 )(k

 if  𝜇
𝐴 𝐿𝑖𝑗

(𝑘)
≤ 𝜇

𝐵 𝐿𝑖𝑗

(𝑘)
 and      𝜇

𝐴 𝑈𝑖𝑗

(𝑘)
≤ 𝜇

𝐵 𝑈𝑖𝑗

(𝑘)
     for all i and j 

and k. 

Definition 3.3 

A Multi Interval Valued Fuzzy Soft Matrix of order m ×n with cardinality is called Multi Internal Valued Fuzzy 

Soft Null (zero) Matrix if all its element are [0, 0].  It is denoted by Φ 
(𝑘)

.
 

Definition 3.4 

An Multi Interval Valued Fuzzy Soft Matrix of order m n  with cardinality k is called Multi interval Valued 

Fuzzy Soft Absolute Matrix if all its elements are [1,1]. It is denoted by  .
~ )(KI  

Definition 3.5 

If  nm

k

ij

k aA )(
~ )()(

M
)(k
IVFSM where  )(

~
)(

~
)( ,~ k

UA

k

LA

k

ij
ijij

a   and  nm

k

ijbB )(
~ )(

M
)(k
IVFSM where 

 )(
~

)(
~

)( ,
k

UB

k

LB

k

ij
ijij

b   then it is defined 

     )(
~

)(
~

)(
~

)(
~

)()()( ,~max,,max)(
~~ k

UB

k

UA

k

LB

k

LAnm

k

ij

kk

ijijijij

CBA  

     )(
~

)(
~

)(
~

)(
~

)()()( ,~min,,min)(
~~ k

UB

k

UA

k

LB

k

LAnm

k

ij

kk

ijijijij

CBA    𝑓𝑜𝑟𝑎𝑙𝑙𝑖, 𝑗𝑎𝑛𝑑𝑘 

 

Definition 3.6 
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 Let  A 
(K)

=  𝑎𝑖𝑗
(K) 

m×n
∈M(K)IVFSM, where 𝑎𝑖𝑗

(K) =  μ
A Lij

(K)
 , μ

A U ij

(K)
  Then AT (K)

 is Multi Interval Valued 

Fuzzy Soft Transpose matrix of A 
(K)

 is given by AT (K)

= 𝑎𝑗𝑖
(K) 

n×m
∈M(K)IVFSM. 

Example 3.7 

           Consider A 2×2
(2)

=   
( 0.2,0.4 , [0.6,0.8]) ( 0.1,0.3 , [0.3,0.4])

( 0.5,0.7 , [0.6,0.9]) ( 0.2,0.5 , [0.4,0.6])
 . 

Then its transpose is given by, 

  AT 
2×2

(2)

=   
( 0.2,0.4 , [0.6,0.8]) ( 0.5,0.7 , [0.6,0.9])

( 0.1,0.3 , [0.3,0.4]) ( 0.2,0.5 , [0.4,0.6])
 . 

 

Definition 3.8 

 Let A 
(K)

= 𝑎𝑖𝑗
(K) 

m×n
∈M(K)IVFSM where 𝑎𝑖𝑗

(K) =  (μ
A Lij

(K)
 , μ

A U ij

(K)
)  .Then  AC (K)

 is called Multi Interval 

Valued Fuzzy Soft Complement Matrix if AC (K)

=  bij
(K) 

m×n
 where 

bij
(K) =   1 − μjU

 K (Ci), 1 − μjL
 K (Ci)  for all i,j and K. 

Example 3.9  

 Let A 
(2)

2×2=  
( 0.6,0.8 , [0.4,0.6]) ( 0.4,0.6 , [0.5,0.7])

( 0.5,0.6 , [0.6,0.8]) ( 0.2,0.3 , [0.3,0.5])
 Then its Complement is given by, 

 AC (2)

=  
( 0.2,0.4 , [0.4,0.6]) ( 0.4,0.6 , [0.3,0.5])

( 0.4,0.5 , [0.2,0.4]) ( 0.7,0.8 , [0.5,0.7])
  

Definition 3.10 

 If A 
(K)

=  𝑎𝑖𝑗
(K) 

m×n
∈M(K)IVFSM and  B 

(K)
=  bij

(K) 
m×n

∈ M(K)IVFSM then two Special Operators 

⊕,⊗ are defined as follows, 

(i). A 
(K)

⊕ B 
(K)

=    μ
A Lij

(K)
+ μ

B Lij

(K)
− μ

A Lij

(K)
 . μ

B Lij

(K)
, μ

A U ij

(K)
+ μ

B U ij

(K)
− μ

A U ij

(K)
. μ

B U ij

(K)
    for all i,j and K. 

(ii). A 
(K)

⊗ B 
(K)

=    μ
A Lij

(K)
 . μ

B Lij

(K)
, μ

A U ij

(K)
. μ

B U ij

(K)
   for all i,j and K. 

Where A 
(K)

⊕ B 
(K)

 and A 
(K)

⊗ B 
(K)

∈M(K)IVFSM of order m×n and +,-, . are usual addition, subtraction and 

multiplication respectively. 

Theorem 3.11 

 Let A 
(K)

, B 
(K)

∈M(K)IVFSM then the following results are true  

(i) A 
(K)

⊕ B 
(K)

⊇B 
(K)

+ A 
(K)

 

(ii) A 
(K)

⊗ B 
(K)

⊆ B 
(K)

+ A(K) 

(iii) A 
(K)

⊕B 
(K)

⊇A 
(K)

+ B 
(K)

⊇A 
(K)

⊗ B 
(K)

 

(iv) A 
(K)

⊕ B 
(K)

⊇A 
(K)

⊗ B 
(K)

 

Proof :- 

(i). A 
(K)

⊕ B 
(K)

=    μ
A Lij

(K)
+ μ

B Lij

(K)
− μ

A Lij

(K)
 . μ

B Lij

(K)
, μ

A U ij

(K)
+ μ

B U ij

(K)
− μ

A U ij

(K)
. μ

B U ij

(K)
    

Also, A 
(K)

+ B 
(K)

=   max  μ
A Lij

(K)
 , μ

B Lij

(K)
 ,max  μ

A U ij

(K)
, μ

B U ij

(K)
    

Since, 

max  μ
A Lij

(K)
 , μ

B Lij

(K)
 ≤ μ

A Lij

(K)
+ μ

B Lij

(K)
− μ

A Lij

(K)
 . μ

B Lij

(K)
 and max  μ

A U ij

(K)
,μ

B U ij

(K)
 ≤ μ

A U ij

(K)
+ μ

B U ij

(K)
− μ

A U ij

(K)
. μ

B U ij

(K)
 

We have A 
(K)

+ B 
(K)

⊆A 
(K)

⊕ B 
(K)

 

(ii). For all i,j and K, 

 A 
(K)

⊗ B 
(K)

=   μ
A Lij

(K)
 . μ

B Lij

(K)
, μ

A U ij

(K)
. μ

B U ij

(K)
   

A 
(K)

+ B 
(K)

=  max  μ
A Lij

(K)
 , μ

B Lij

(K)
 ,max  μ

A U ij

(K)
, μ

B U ij

(K)
    

Since max  μ
A Lij

(K)
 , μ

B Lij

(K)
  ≥ μ

A Lij

(K)
 . μ

B Lij

(K)
 and max  μ

A U ij

(K)
, μ

B U ij

(K)
  ≥ μ

A U ij

(K)
. μ

B U ij

(K)
 

We have, A 
(K)

+ B 
(K)

⊇A 
(K)

⊗ B 
(K)

 

(iii). Proof follows by using the results (i) and (ii) 

(iv). For all i,j and K, 
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μ
A Lij

(K)
 . μ

B Lij

(K)
 ≤ μ

A Lij

(K)
+ μ

B Lij

(K)
− μ

A Lij

(K)
 .μ

B Lij

(K)
 and μ

A U ij

(K)
. μ

B U ij

(K)
 ≤ μ

A U ij

(K)
+ μ

B U ij

(K)
− μ

A U ij

(K)
. μ

B U ij

(K)
 

We have, A 
(K)

⊕ B 
(K)

⊇A 
(K)

⊗ B 
(K)

. 

Corollary 3.12 

 Let A 
(K)

∈M(K)IVFSM of order m×n then the following results hold 

(i) A 
(K)

⊕ A 
(K)

⊇A 
(K)

 

(ii) A 
(K)

⊗ A 
(K)

⊆A 
(K)

 

(iii) A 
(K)

⊕ A 
(K)

⊇A 
(K)

⊇A 
(K)

⊗ A 
(K)

 

Proof :- 

 Proof is obvious from the above Theorem 3.11. 

Proposition 3.13 

 Let A 
(K)

, B 
(K)

 and C 
(K)

∈M(K)IVFSM then 

(i) A 
(K)

⊕ B 
(K)

= B 
(K)

⊕ A 
(K)

( Commutative Law) 

(ii) (A 
(K)

⊕ B 
(K)

) ⊕ C 
(K)

=A 
(K)

⊕ ( B 
(K)

⊕ C 
(K)

) (Associative Law) 

(iii) A 
(K)

⊗ B 
(K)

= B 
(K)

⊗ A 
(K)

( Commutative Law) 

(iv) (A 
(K)

⊗ B 
(K)

) ⊗ C 
(K)

=A 
(K)

⊗ ( B 
(K)

⊗ C 
(K)

) (Associative Law) 

Proof :- 

(i). A 
(K)

⊕ B 
(K)

=    μ
A Lij

(K)
+ μ

B Lij

(K)
− μ

A Lij

(K)
 . μ

B Lij

(K)
, μ

A U ij

(K)
+ μ

B U ij

(K)
− μ

A U ij

(K)
. μ

B U ij

(K)
    for all i,j and K. 

  =    μ
B Lij

(K)
+ μ

A Lij

(K)
− μ

B Lij

(K)
. μ

A Lij

(K)
, μ

B U ij

(K)
+ μ

A U ij

(K)
− μ

B U ij

(K)
. μ

A U ij

(K)
    

  = B 
(K)

⊕ A 
(K)

 

(ii). Proof is Similar to (i). 

(iii). Consider A 
(K)

⊗ B 
(K)

=    μ
A Lij

(K)
 . μ

B Lij

(K)
, μ

A U ij

(K)
. μ

B U ij

(K)
   for all i,j and K. 

    =   μ
B Lij

(K)
. μ

A Lij

(K)
, μ

B U ij

(K)
.μ

A U ij

(K)
  for all i,j and K. 

=  B 
(K)

⊗ A 
(K)

 

(iv). Proof is Similar to (iii). 

Proposition 3.14 

  Let A 
(K)

, B 
(K)

 and C 
(K)

∈M(K)IVFSM then  

(i)  A 
(K)

⊕B 
(K)

 
T

≠ AT (K)

⊗BT (K)

 

(ii)  A 
(K)

⊗B 
(K)

 
T

≠ AT (K)

⊕BT (K)

 

Proof :- 

 The above inequalities are true which can be seen from the following examples. 

Consider, A 2×2

(2)
=  

( 0.3,0.5 , [0.4,0.5]) ( 0.4,0.6 , [0.6,0.7])

( 0.4,0.5 , [0.5,0.6]) ( 0.6,0.8 , [0.7,0.8])
  and  

 B 2×2
(2)

=  
( 0.2,0.3 , [0.3,0.4]) ( 0.5,0.6 , [0.6,0.7])

( 0.4,0.5 , [0.5,0.6]) ( 0.2,0.3 , [0.4,0.4])
  

Now, A 
(2)
⊕B 

(2)
=  

( 0.44,0.65 , [0.58,0.7]) ( 0.7,0.84 , [0.84,0.91])

( 0.64,0.75 , [0.75,0.84]) ( 0.68,0.86 , [0.82,0.88])
  

Therefore, A 
(K)

⊕B 
(K)

 
T

=  
( 0.44,0.65 , [0.58,0.7]) ( 0.64,0.75 , [0.75,0.84])

( 0.7,0.84 , [0.84,0.91]) ( 0.68,0.86 , [0.82,0.88])
   ------(1) 

Now,    AT (K)

=  
( 0.3,0.5 , [0.4,0.5]) ( 0.4,0.5 , [0.5,0.6])

( 0.4,0.6 , [0.6,0.7]) ( 0.6,0.8 , [0.7,0.8])
  

 BT (K)

=  
( 0.2,0.3 , [0.3,0.4]) ( 0.4,0.5 , [0.5,0.6])

( 0.5,0.6 , [0.6,0.7]) ( 0.2,0.3 , [0.4,0.4])
  

Therefore, AT (K)

⊗BT (K)

=  
( 0.06,0.15 , [0.12,0.2]) ( 0.16,0.25 , [0.25,0.36])

( 0.2,0.36 , [0.36,0.49]) ( 0.12,0.24 , [0.28,0.32])
   -----(2) 

From (1) and (2) we have  A 
(K)

⊕B 
(K)

 
T

≠ AT (K)

⊗BT (K)

 

Therefore in general  A 
(K)

⊕B 
(K)

 
T

≠ AT (K)

⊗BT (K)

. 
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Now, A 
(K)

⊗B 
(K)

=  
( 0.06,0.15 , [0.12,0.2]) ( 0.2,0.36 , [0.36,0.49])

( 0.16,0.25 , [0.25,0.36]) ( 0.12,0.24 , [0.28,0.32])
  

Therefore,  A 
(K)

⊗B 
(K)

 
T

=  
( 0.06,0.15 , [0.12,0.2]) ( 0.16,0.25 , [0.25,0.36])

( 0.2,0.36 , [0.36,0.49]) ( 0.12,0.24 , [0.28,0.32])
  --(3) 

Also, AT (K)

⊕BT (K)

=  
( 0.44,0.65 , [0.58,0.7]) ( 0.64,0.75 , [0.75,0.84])

( 0.7,0.84 , [0.84,0.91]) ( 0.68,0.86 , [0.82,0.88])
   ------(4) 

From (3) and (4), we see that 

  A 
(K)

⊗B 
(K)

 
T

≠ AT (K)

⊕BT (K)

 

Therefore in general  A 
(K)

⊗B 
(K)

 
T

≠ AT (K)

⊕BT (K)

 

Proposition 3.15 

  Let A 
(K)

, B 
(K)

 and C 
(K)

∈M(K)IVFSM then  

(i)  A 
(K)

⊕B 
(K)

 
T

= B 
(K)

⊕ A 
(K)

 and  A 
(K)

⊕B 
(K)

 
T

=AT (K)

⊕BT (K)

 

(ii)  A 
(K)

⊗B 
(K)

 
T

= B 
(K)

⊗A 
(K)

 and  A 
(K)

⊗B 
(K)

 
T

=AT (K)

⊗BT (K)

 

(iii) If A 
(K)

⊆B 
(K)

 then A 
(K)

⊕C 
(K)

⊆B 
(K)

⊕C 
(K)

 and A 
(K)

⊗C 
(K)

⊆B 
(K)

⊗C 
(K)

 

(iv) If A 
(K)

and  B 
(K)

are Symmetric then A 
(K)

⊕B 
(K)

and A 
(K)

⊗B 
(K)

are Symmetric. 

Proof :- 

 For all  i,j and K  

 A 
(K)

⊕B 
(K)

 
T

  =    μ
A Lij

(K)
+  μ

B Lij

(K)
− μ

A Lij

(K)
 . μ

B Lij

(K)
, μ

A U ij

(K)
+ μ

B U ij

(K)
− μ

A U ij

(K)
. μ

B U ij

(K)
   

T

 

  =    μ
B Lij

(K)
+  μ

A Lij

(K)
− μ

B Lij

(K)
. μ

A Lij

(K)
, μ

B U ij

(K)
+ μ

A U ij

(K)
− μ

B U ij

(K)
. μ

A U ij

(K)
   

T

 

  =  B 
(K)

⊕ A 
(K)

 
𝑇

 

Also , for all i,j and K 

 A 
(K)

⊕B 
(K)

 
T

=    μ
A Lij

(K)
+ μ

B Lij

(K)
− μ

A Lij

(K)
 .μ

B Lij

(K)
, μ

A U ij

(K)
+ μ

B U ij

(K)
− μ

A U ij

(K)
. μ

B U ij

(K)
   

T

 

=   μ
A Lji

(K)
+ μ

B Lji

(K)
− μ

A Lji

(K)
 . μ

B Lji

(K)
, μ

A U ji

(K)
+ μ

B U ji

(K)
− μ

A U ji

(K)
. μ

B U ji

(K)
  ----------(1) 

Now,  

AT (K)

⊕BT (K)

 =   μ
A Lji

(K)
, μ

A U ji

(K)
  ⊕  μ

B Lji

(K)
, μ

B U ji

(K)
   

=   μ
A Lji

(K)
+ μ

B Lji

(K)
− μ

A Lji

(K)
 . μ

B Lji

(K)
, μ

A U ji

(K)
+ μ

B U ji

(K)
− μ

A U ji

(K)
. μ

B U ji

(K)
    ----------(2) 

From (1) and (2) we have  A 
(K)

⊕B 
(K)

 
T

=AT (K)

⊕BT (K)

. 

(ii). Proof is Similar way as (i). 

(iii). Since A 
(K)

⊆B 
(K)

 , for all i,j and K we have  

μ
A Lij

(K)
 ≤ μ

B Lij

(K)
 and μ

A U ij

(K)
≤ μ

B U ij

(K)
 

⇒μ
A Lij

(K)
+ μ

C Lij

(K)
− μ

A Lij

(K)
. μ

C Lij

(K)
≤μ

B Lij

(K)
+ μ

C Lij

(K)
− μ

B Lij

(K)
. μ

C Lij

(K)
 and  

 μ
A U ij

(K)
+ μ

C U ij

(K)
− μ

A U ij

(K)
. μ

C U ij

(K)
≤ μ

B U ij

(K)
+ μ

C U ij

(K)
− μ

B U ij

(K)
+ μ

C U ij

(K)
 

⇒A 
(K)

⊕C(K)⊆B (K)⊕C (K) 

Similarly we can prove A 
(K)

⊗C 
(K)

⊆B 
(K)

⊗C 
(K)

 

(iv).  SinceA 
(K)

 and B 
(K)

 are Symmetric ,  

we have A 
(K)

=AT (K)

 and B 
(K)

=BT (K)

⇒μ
A Lij

(K)
= μ

A Lji

(K)
 , μ

A U ij

(K)
= μ

A U ji

(K)
 and  

Also μ
B Lij

(K)
= μ

B Lji

(K)
 , μ

B U ij

(K)
= μ

B U ji

(K)
 . 

To Prove A 
(K)

⊕B 
(K)

 is Symmetric , we have to prove that  A 
(K)

⊕B 
(K)

 
T

=A 
(K)

⊕B 
(K)

. 
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Consider,  A 
(K)

⊕B 
(K)

 
T

=    μ
A Lij

(K)
+  μ

B Lij

(K)
− μ

A Lij

(K)
 . μ

B Lij

(K)
, μ

A U ij

(K)
+ μ

B U ij

(K)
− μ

A U ij

(K)
. μ

B U ij

(K)
   

T

 

    =   μ
A Lji

(K)
+ μ

B Lji

(K)
− μ

A Lji

(K)
 . μ

B Lji

(K)
, μ

A U ji

(K)
+ μ

B U ji

(K)
− μ

A U ji

(K)
. μ

B U ji

(K)
   

By assumption, 

   =   μ
A Lij

(K)
+  μ

B Lij

(K)
− μ

A Lij

(K)
 . μ

B Lij

(K)
, μ

A U ij

(K)
+ μ

B U ij

(K)
− μ

A U ij

(K)
. μ

B U ij

(K)
   

   =A 
(K)

⊕B 
(K)

 

Similarly we can easily prove A 
(K)

⊗B 
(K)

are Symmetric. 

Proposition 3.16 

   Let A 
(K)

, B 
(K)

 and C 
(K)

∈M(K)IVFSM then  

(i)  A 
(K)

⊕B 
(K)

 
C

=AC (K)

⊗BC (K)

 

(ii)  A 
(K)

⊗B 
(K)

 
𝐶

= AC (K)

⊕BC (K)

 

(iii)  A 
(K)

⊕B 
(K)

 
C

⊆AC (K)

⊕BC (K)

 

(iv)  A 
(K)

⊗B 
(K)

 
𝐶

⊇AC (K)

⊗BC (K)

. 

Proof :- 

(i). For all  i,j and K . 

A 
(K)

⊕B 
(K)

 =  μ
A Lij

(K)
+  μ

B Lij

(K)
− μ

A Lij

(K)
 . μ

B Lij

(K)
, μ

A U ij

(K)
+ μ

B U ij

(K)
− μ

A U ij

(K)
. μ

B U ij

(K)
   

.  .  A 
(K)

⊕B 
(K)

 
C

=  1-(μ
A Lij

(K)
+ μ

B Lij

(K)
-μ

A Lij

(K)
 .μ

B Lij

(K)
) ,1-(μ

A Uij

 K 
+μ

B Uij

 K 
-μ

A Uij

 K 
. μ

B Uij

 K 
)  --------(1) 

We know For all  i,j and K 

AC (K)

=   1 − μ
A U ij

(K)
, 1 − μ

A Lij

(K)
    and BC (K)

=  1 − μ
B U ij

(K)
, 1 − μ

B Lij

(K)
   

Therefore,  

AC (K)

⊗BC (K)

 =    1 − μ
A U ij

(K)
  1 − μ

B U ij

(K)
 ,  1 − μ

A Lij

(K)
  1 − μ

B Lij

(K)
    

=   1 −  μ
A U ij

(K)
+ μ

B U ij

(K)
− μ

A U ij

(K)
.μ

B U ij

(K)
 , 1 −  μ

A Lij

(K)
+ μ

B Lij

(K)
− μ

A Lij

(K)
. μ

B Lij

(K)
   ------(2) 

From (1) and (2) we have, 

 A 
(K)

⊕B 
(K)

 
C

=AC (K)

⊗BC (K)

 

In Similar way result (ii) can also be proved. 

(iii). For all  i,j and K 

 A 
(K)

⊕B 
(K)

 
C

=  1 −  μ
A U ij

(K)
+ μ

B U ij

(K)
− μ

A U ij

(K)
.μ

B U ij

(K)
 , 1 −  μ

A Lij

(K)
+ μ

B Lij

(K)
− μ

A Lij

(K)
. μ

B Lij

(K)
    

For all  i,j and K 

AC (K)

=   1 − μ
A U ij

(K)
, 1 − μ

A Lij

(K)
    and BC (K)

=  1 − μ
B U ij

(K)
, 1 − μ

B Lij

(K)
   

AC (K)

⊕BC (K)

=   1-μ
A Uij

(K)
+1-μ

B Uij

(K)
-  1-μ

A Uij

(K)
  1-μ

B Uij

(K)
 ,1-μ

A Lij

(K)
+1-μ

B Lij

(K)
-  1-μ

A Lij

(K)
  1-μ

B Lij

(K)
    

=   2-μ
A Uij

(K)
-μ

B Uij

(K)
-1+μ

B Uij

(K)
+μ

A Uij

(K)
-μ

B Uij

(K)
.μ

A Uij

(K)
,2-μ

A Lij

(K)
-μ

B Lij

(K)
-1+μ

B Lij

(K)
+μ

A Lij

(K)
-μ

A Lij

(K)
.μ

B Lij

(K)
   

=   1-μ
A Uij

(K)
. μ

B Uij

(K)
, 1-μ

A Lij

(K)
. μ

B Lij

(K)
   

Since,  

μ
A Uij

(K)
+ μ

B Uij

(K)
− μ

A Uij

(K)
. μ

B Uij

(K)
 ≥ μ

A Uij

(K)
. μ

B Uij

(K)
 and  μ

A Lij

(K)
+ μ

B Lij

(K)
− μ

A Lij

(K)
. μ

B Lij

(K)
 ≥ μ

A Lij

(K)
. μ

B Lij

(K)
 

We have  A 
(K)

⊕B 
(K)

 
C

⊆AC (K)

⊕BC (K)

 

Similarly we can prove (iv). 

 

III. Conclusion 
 In this paper we have defined two Special Operators ⊕,⊗ on Multi Interval valued Fuzzy soft Matrix.  

Also we have studies some of these properties.  The concepts are illustrated with suitable examples.  Also we 



Some special operators on Multi Interval Valued Fuzzy Soft Matrix  

DOI: 10.9790/5728-1604024854                               www.iosrjournals.org                                              54 | Page 

observe that the operators ⊕,⊗ are not obeying the De-Margon’s Law over transpose. But their complements 

are obeying the De-Margon’s Law. 
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