Chapter 3 Characterization of Fuzzy Sets: Exercises and problems

1. Consider the fuzzy set A with the following membership function


[image: image1.wmf]ï

î

ï

í

ì

£

<

+

-

£

£

-

=

otherwise

0

6

x

5

if

2

6

x

5

x

4

if

2

4

x

)

x

(

A


a) 
Sketch the graph of the membership function 

b) 
Is A normal? Does A have a core? What is the height of this fuzzy set?

c) 
Find the support of A. Is A a convex fuzzy set?

2. Assume a fuzzy sets A whose membership functions is defined in the following form
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a) 
Sketch the graph of the membership function.

b) 
Find an analytic expression for its (–cuts.

c) 
Is A a convex fuzzy set?

3. Demonstrate that if a fuzzy set is convex, then all of its (–cuts are convex.

4. Consider the following fuzzy sets defined in the finite universe of discourse X = {1, 2, 3. ……, 10}

A = (0, 0, 0, 0, 0.4, 0.6, 0.8, 1,  0.8, 0.6)

B = (0, 0, 0, 0, 0.4, 0.5, 0.6, 1, 0.6, 0.4)

C= (0, 1, 0.2, 0.3, 0.4, 0.5, 0.6, 1, 0.5, 0)

a)  
Is A ( B ? B ( A ?

b)
Is C ( A ? C ( B ?

c)
Quantify the findings obtained in (a) and (b).

5. Determine the cardinality of fuzzy sets A, B, and C discussed in Problem 4

6. Suppose that fuzzy sets A and B defined in  X = {x1, x2, x3} are represented as vectors whose components are the membership degrees of x1, x2, and x3 in A and B. Plot A and B in the unit cube for each of the following cases


a) 
A = (1, 0, 0) and B = (0, 1, 1),

b) 
A = (0, 1, 0) and B = (1, 0, 1),

c) 
A = (0, 0, 1) and B = (1, 1, 0),

d) 
A = (0.5, 0.5, 0.5) and B = (0.5, 0.5, 0.5). 

7.Consider collections of information granules (1 and (2 of X as shown in the figures below. Do (1 and (2 qualify to be frames of cognition? Justify your statement. Which one is more specific? Comment on the granularity of the individual fuzzy sets of these families.
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