Chapter 1 Introduction: Exercises and problems

1. Consider a certain concept A defined in the space of two variables (attributes) x1 and x2 whose geometric representation is shown below. We would like to describe it by means of some Cartesian products of intervals. It becomes evident that such characterization cannot be perfect. How would you define lower and upper bounds of the description of the concept so that its ”roughness” becomes as small as possible.  Justify your construction of the bounds.
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2. Pick up some textbooks, newspapers, magazines and identify terms (concepts) that could be formalized as fuzzy sets. Justify your choice. Suggest possible models of membership functions and link them with the semantics of the concepts being described in this manner.

3. Discuss some additional functionality in commonly encountered computer systems that could be beneficial in making them highly user-centric or could be useful in enhancing their user-centricity.

4. Identify some concepts in which fuzzy sets could be used in explicit and implicit manner.

5. Unleash your imagination and suggest some functionality of future computing systems in which human centricity could play an important role.

6. For the differentiable membership functions, we could evaluate their sensitivity by determining the absolute value of derivative of the membership function. Discuss the sensitivity of piecewise linear membership functions (triangular fuzzy sets), parabolic membership functions and Gaussian membership functions. They are described by the following membership functions 
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(b) parabolic 
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(c) Gaussian    
A(x) = exp(-(x-m)2/2)  

7. You are about to buy a new car. The info sticker you see on the windshield of the vehicle in the dealer’s exhibition area, tells you about economy “22 mpg in city and 35 mpg on highway”. How could you interpret this information? Would you be dissatisfied after buying this vehicle and learning that it makes 20 mpg in city driving? Suggest models of fuzzy sets capturing the semantics of the concept of economy of a vehicle; be realistic. While dealing with cars, suggest also some other concepts which directly lead to the emergence of fuzzy sets that could serve as the meaningful descriptors of the concepts.
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