Chapter 8 Generalizations and Extensions of Fuzzy Sets: Exercises and problems

1. Given are pairwise comparison matrices R1, R2, R3, and R4 provided by four experts and concerning preferences within a finite set of alternatives X ={x1, x2, …, x4}. On their basis, determine fuzzy sets and on their basis construct a single interval valued fuzzy set and fuzzy set of type-2.
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2. An error distribution of a given sensor can be modeled by a Gaussian density function 

p(x) = 
[image: image5.wmf])

2

σ

x

exp(

2

π

σ

1

2

2

-

 where  =2. The reading of the sensor is modeled by a triangular fuzzy number with spread equal to 0.5. What is the expected value of the reading of this sensor? 

3. What should be a spread of the Gaussian membership function of the fuzzy set A so that its expected value is not lower than positive threshold value . Assume that the pdf in this problem is uniform and distributed symmetrically around the modal value of the membership function

4. Suggest two or three concepts that could be modeled using order-2 fuzzy sets.

5. We are concerned with an extension of a set (interval) A into a fuzzy set B in a way the probabilistic evidence of such fuzzy set is equal to the one coming with the set. Refer to Figure 25. A is symmetrically distributed around zero.
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Figure 25. Set (interval) A, its extension to a fuzzy set B along with the underlying probability density function p(x).

Assuming that B is defined by a trapezoidal membership function, elaborate on its construction. Next determine the membership function of B for the following cases

(a) uniform pdf where b > a

(b) Gaussian pdf with the zero mean value and a standard deviation equal to 3.

6. Determine a shadowed set for the fuzzy set described by the cosine-based membership function 
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How does the size (length) of the shadow depend upon the values of ?

7.  Consider a finite family of fuzzy sets {Aij}, i, j = -2, -1, 0, 1, 2 defined in the Cartesian product of real numbers R2 with the membership functions 

Aij(x,y) = exp(-(x-i)2+ (y-j)2)

Given X = [-1, 1]  
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 [-1, 1], describe it in terms of the elements of the family {Aij}. 
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