Chapter 9 Interoperability Aspects of Fuzzy Sets: Exercises and problems

1. Express the concepts of support and core in  terms of -cuts and strong -cuts.

2. Given is a fuzzy set B = [0.3  0.9  1.0  1.0  0.5]. What would be its best set-based approximation?

3. We have learned that the triangular fuzzy sets with two neighboring fuzzy sets with the overlap of ½ guarantee a zero decoding error irrespective of the number of the fuzzy sets being used. Given this, we could think of using only two fuzzy sets. Is this a wise choice? Why yes? Why not? Offer a detailed explanation

4. Plot a decoding (reconstruction) error resulting from the use of intervals instead of fuzzy sets. This error is also known as a quantization error.

5. Given a Gaussian fuzzy set, A(x) = exp (-x2/10), find it’s -cut. How does its length depend upon the values of ? Draw the corresponding graph of length = length ()

6. You are provided with a unimodal fuzzy set A. If you are allowed to use only two levels of -cuts (say  and  how would you choose their values?

7. For the nonsymmetrical fuzzy set described by the parabolic membership function with its modal value positioned at zero
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determine the corresponding shadowed set. 

8. Derive the expression for the reconstruction error if we consider a collection of Gaussian functions Ai(x) = exp(-(x-mi)2/2), i =1,2,…,c that are uniformly distributed across the space X =[-10, 10]. How does the total reconstruction error depend upon the number “c” of fuzzy sets being used? Plot this relationship. Could you offer any practical insight into the choice of the number of these fuzzy sets? 

9. Given is the fuzzy set shown in Figure 22. 
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Figure 22. Fuzzy set to be represented by a single numeric quantity

Find its numeric representative using the following methods: (a) centre of gravity, (b) mean of maxima, (c) centre of area approach. Compare the results; what conclusions could you derive? Are the findings intuitive? Justify your judgment. 

10. Derive the encoding and decoding formulas (17)  and (19).

11. Consider the encoding-decoding scheme in presence of fuzzy input data when the codebook is formed by triangular fuzzy sets with an overlap of ½ between the neighboring fuzzy sets.

12. In fuzzy decision-making we are usually provided with a fuzzy set of decision and need to choose several or a single alternative. Describe in detail and contrast several paths you could follow here. What are their advantages? What difficulties could you encounter?  To illustrate your considerations, use two fuzzy sets defined in the decision space, that is  B = [0.1  0.4  0.5  0.8  0.9  1.0   1.0   0.3  0.1  0.0 0.0]   and 

C = [1.0  0.5  0.2  0.1  0.1  0.1   0.0   0.0  0.0  0.0 0.0]. 
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