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Abstract 
 

In this paper an attempt is made to evaluate the determinant of a square 
interval valued matrix. 
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1. Introduction 
T-norm and t-conorm are known to everyone belonging to this field. Here we tried to 
calculate value of an interval valued fuzzy determinant with order 2×2 after replacing 
+ operation by fuzzy union (max) and  × by fuzzy intersection and – as the 
complement. 
 
 
2. Preliminaries 
2.1. Interval Valued fuzzy Matrices  
An interval-valued fuzzy sets X on the universe U is a mapping such that X : U Int 
( [0, 1]) where Int ([0, 1]) stands for all closed subintervals of [0, 1], and the set of all 
interval-valued fuzzy sets on U is denoted by F (U). Suppose that X  F (U),  x  F 
(U), µx (x) = [µL

x (x), µU
x (x)] is called the degree of membership of an element x to 
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X. µL
x (x) and µU

x (x) are referred to as the lower and upper degrees of membership x 
to X where 0 ≤µL

x (x) ≤ µU
x (x) ≤1. 

 
We call                
 

 A = 







]7.0,2.0[]2.0,2.0[
]3.0,2.0[]1.0,0.0[

 
 
to be fuzzy matrix of order 2 × 2 whose elements are intervals which are  subsets of 
[0,1]. Thus, we can  
still see that all fuzzy matrices are IVFM but the converse is not true. 
 
2.2 Operation on interval valued fuzzy sets 
Let A = [a, a], B = [b, b] are the elements of interval valued fuzzy sets  ,where a 
denotes the lower  
bound of the interval and a denotes the upper bound of the interval. 
 Fuzzy Intersection  

F∩(a, b) = min (a, b) 
 
 (A∩ B) = [min(a ,b), min( a,b)], 
. 
 Fuzzy Union  
 

F∪(a, b) = max (a, b) 
 
(A∪ B) = [max(a ,b), max( a,b)], 
 
 Lukasiewicz t-norm  
┬L(a,b)= max(0; a+b−1) 
 
(A∩ B) = [max(0; a +b −1), max(0; a+b −1)], 
 
 
Lukasiewicz  t-co-norm  
⊥L(a,b)= min(1, a + b) 
(A∪B) = [min(1; a +b), min(1; a+b)], 
 
Product t-norm  
┬P(a,b)=a.b 
(A∩ B) = [a. b,  a. b], 
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Product t-co-norm  
 
⊥P(a,b)=a+b-a.b 
(A∪B) = [a +b − a .b, a+b − a.b], 
Negation operation  
n(a) = 1 − a, an extended negation on intervals of [0, 1] is defined by: 
N([a ,a]) = {n(x) | x ∈ [a ,a]} 
= {1 − x | x ∈ [a ,a]} 
= [1, 1] − [a ,a] 
= [1 − a, 1 − a] 
 
Difference of intervals 
A- B = [a, a] ∩ N[b, b] 
 
 
3. Illustrated Example 
Calulation of a 2×2 determinant using operations : Fuzzy Intersection, Fuzzy Union 
and Difference of Intervals. 
If 

A = 







]5.0,4.0[]6.0,3.0[
]7.0,2.0[]8.0,1.0[

 
Then  

     
 |A| = ]5.0,4.0[]6.0,3.0[

]7.0,2.0[]8.0,1.0[

 
 

= [0.1, 0.8]∩[0.4,0.5] – [0.2,0.7] ∩[0.3,0.6] 
 

= [0.1, 0.5]-[0.2,0.6] 
 

=[0.1,0.5] ∩[1-0.6,1-0.2]                                           
   

= [0.1, 0.5] ∩[0.4,0.8] 
 

= [0.1, 0.5] 
 
In this example ∪ could not be used because it is a determinant of order 2×2 but in 
higher order square determinants it will be used. 
 
Similarly other t-norms and t-conorms can be used to calculate the determinant; in 
fact they will have the different value but will have like projection. 
 
 



112  Rakesh Kumar Tripathi  et al 
 

 

4. Conclusion 
The evaluation of interval valued determinant will help in development of interval 
valued fuzzy matrix theory , Further development in the same will lead us to form a 
system of linear equations whose coeffiecients may be intervals and naturally the 
solution will be in the form of interval. 
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