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1. Given a fuzzy inference system with product inference engine, singleton fuzzifier,
center-average defuzzification:

If x, is 4/and X, is 4 and, .., and X, is 4., then y is 4',/=1...M,
where the membership function for the fuzzy set A,' Ji=1...n,1=1...M, is a Gaussian
function N(¥',0"), and the membership function for the fuzzy set b'is a fuzzy

singleton, if you have N input pairs (x!,y.),p=1...N, please show the derivation how

you learn the parameters in the fuzzy inference system, i.e., the parameters

/

% ,0,b',i=1..n1=1..M,by gradient descent approach. (30%)

2. Given a fuzzy system: ; 7
6
Ifxis 4, thenyis B',I1=1..3, ( °)
where the membership functions for A'and B',1=1...3, are as following,
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(a) please find the fuzzy relation between the input x and output y of the fuzzy system.
(b) If x is described by a fuzzy set A with membership as following, please calculate the
output by fuzzy composition and the center-gravity defuzzification approach.
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(c) Repeat part (b) to calculate the output using regular approach that calculates the
degree of firing of every fuzzy rule.

3. Given a stable linear system as following, please show how you design your fuzzy
controller so that the closed-loop system is L, stable, pe&[0,). 0
()

4. Please describe how you design a fuzzy system to uniformly approximate the function
g(x1, X2) = 0.4+0.3x110.26%,-0.04xx5, defined on U =[-1.5, 1.5] x [-1.5, 1.5] witha

required accuracy € = 0.1. ( i L )
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