Chapter 10 Fuzzy Modeling Principles and Methodology: Exercises and problems

1. Suggest a fuzzy model of decision-making concerning a purchase of a car. In particular, consider the following components that are essential to the model

(a) variables and their possible granulation realized in the form of some fuzzy sets

(b) optimization criteria that could be viewed meaningful in the problem formulation

(c) type of the fuzzy model; justify your choice

2. Transform the following decision tree into a collection of rules. 
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The information granules of the attributes are given in the form of fuzzy sets or intervals as illustrated above. What would be the result (class membership) for the input x=1.5 and y =2.0? 

3. Offer a representation of the following problem in the form of a suitable fuzzy cognitive map. 

Consider a process of weed control through spraying. The herbicides increase the mortality of weeds. Both the crop and weed depend upon the nutrients and water in the soil. There is also another component in the process that is herbivore. The growth of herbivore population depends on the amount of weed eaten; also each individual has a natural rate of mortality. 

Justify the choice of the structure. Identify the pertinent variables describing the system and run the map for several iterations. Start with a single concept being fully activated; consider that the others are equal to zero.

4. The experimental data for a single input-single output relationship are shown below
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What form of rules and how many would you suggest in each case; justify your choice.

5. Is there any relationship between the 10 fold cross-validation strategy and the leave-one-out strategy?

6. Pick up a manual of any appliance, electronic device, cellular phone and alike. Could you develop a fuzzy model on its basis (say, a collection of fuzzy rules). 

7. The output of the fuzzy model produces the membership functions shown below

How could these fuzzy sets help you interpret the result produced by the fuzzy model? Assume that the output Y can assume values in the range [a, b] 
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8. Give several reasons why we should not go for too many fuzzy sets defined in the system’s variables. 
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