Chapter 5 Operations and Aggregations of Fuzzy Sets: Exercises and problems

1. Consider two fuzzy sets with triangular membership functions A(x; 1, 2, 3) and 

B(x; 2,3,4). 

(a) Find their intersection and union, and express analytically the resulting membership functions 

(b) Find the complements of A and B and compute their intersection and union with the original fuzzy sets using the Lukasiewicz triangular norms (logic connectives).

2. Show that the drastic product and drastic sum satisfy the law of excluded middle and the law of contradiction. Are they related via De Morgan law?

3.Show that a function s: [0,1] ( [0,1] ( [0,1] is a t-conorm if and only if there exists a t-norm t such that for all a, b ( [0,1], a s b = 1 – (1 – a) t t(1 – b).

4. Assume that f: [0,1] ( [0,1] is a one-to-one and onto increasing function. Define 

a t b = f-1((x)f(y)). Show that t is an Archimedean t-norm.

5.Consider a uninorm up with identity element ep ( [0,1] and define a ud b = 1 – (1 – a) up (1 – b). Show that ud is a uninorm with identity ed = 1 – ep.

6. Let u be a uninorm with identity element e. Show that:

(a) if an+1 < e, then a1 u a2 u ..u an > a1 u a2 u ..u an u an+1  

(b) if an+1 > e, then a1 u a2 u ..u an < a1 u a2 u ..u an u an+1                                               

7. Show that De Morgan laws are satisfied for the standard intersection and union when using the following negation operators 
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8. Show whether the function 
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qualifies as a negation. Justify your answer.

9. The fuzzy measure, g, can be expressed in the following form
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for given values of the fuzzy measure for the individual elements of the universe of discourse, that is gi = g({xi}). 

(a) discuss how to determine the value of the parameter of the measure ()

(b) For the values g1=0.7  g2 =0.05,  g3 =0.6, g4 =0.12, determine the values of the fuzzy measure over {x1, x4},  {x2, x3, x4}

Compute the fuzzy integral over X considering that h(x1) = 0.85, h(x2) = 0.72, h(x1) = 0.30,  and h(x4) = 0.07.
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