Chapter 7 Transformation of Fuzzy Sets: Exercises and problems

1. Consider X = {1, 2, 3, 4} and the fuzzy set  A = {0.1/1, 0.2/2, 0.7/3, 1.0/4} defined in this space. Also, let Y = {1, 2, 3, 4, 5, 6} Given is a function f: X (Y such that y = f(x) = x + 2. Show that B = f(A) = {0.1/3, 0.2/4, 0.7/5, 1.0/6}.
2 Determine the (-cuts of the fuzzy set A whose membership function is equal to
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Let f(x) = 2x - x2. Compute the image of the (-cuts of the fuzzy set A under “f”. Sketch the transformations of the (-cuts graphically.

3 If A and B are fuzzy sets of X and Y, respectively, show that 
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where the t-norm and t-norm of 
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 are dual, that is, x s y = 1 - (1 - x) t (1 - y), x, y ( [0,1].

4 Perform the max-t and min-s compositions of the fuzzy relations G and W shown below using different t-norms and t-conorms. Compare the obtained results.
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5  Let Uk and Vk, k =1, 2 denote fuzzy sets defined in finite universes X and Y 

U1 = (1.0, 0.4, 0.5, 0.8, 0.0)

V1 = (0.5, 0.7, 0.3, 0.1)

U2 = (0.1, 0.9, 1.0, 0.2, 0.0)

V2 = (1.0, 0.3, 0.1, 0.0)

Solve the system of fuzzy relational equations with respect to R. Once solved, use this relation to verify if, for each Uk, Vk is a solution for the respective inverse problem.
6 Consider the (m(n) fuzzy relation W = [wij] such that 
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 Show that W is sup-t idempotent, namely  
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7 Develop, analytically, the membership function of the fuzzy number F that is the subtraction of fuzzy numbers A and B, namely, F = A - B. 

8 Consider fuzzy numbers A and B whose membership functions are given in the form
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Show that their (-cuts are, given in the form
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Sketch the membership functions of fuzzy sets of  the addition, subtraction, multiplication and division of A and B.

9. Are the parabolic fuzzy numbers A, B, C… whose membership functions come in the form
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closed under addition operation? Justify your answer.
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