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1. (30 %) Explain the following terminologies for fuzzy systems,
a) Fuzzy set,
b) Linguistic variable,
¢) Fuzzy number,
d) Fuzzy relation,
e) Composition of fuzzy relations,
f) Radial-Basis-Function (RBF) Networks.

2. (10 %) Describe the similarities and differences for fuzzy control and conventional
control.

3.(10 %) Explain the meaning of the statement
“Fuzzy systems are universal approximators”

4. (15 %)
a) Describe the architecture of indirect fuzzy control system;

b) Describe the architecture of direct fuzzy control system;
c) Make a comparison for the above two systems.



5. (10 %) Describe the procedure of using Lyapunov method to show the stability for a
linear system X = AX.

6. (10 %) Consider the unforced fuzzy system model:
2
X= ZaiAX ,
i=1

where o, «,>20 and o +a,=1. Ifboth A and A, are asymptotically stable, is the
fuzzy system stable? Prove it or give a counter example.

7. (15 %) Consider the following nonlinear system:

X, =X + X, Sin X, +u

X, = X COS X, — X,
Construct a T-S fuzzy system (e.g., IF ..., THEN .....) which can represent the nonlinear
system exactly.
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