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1. (30 %)  Explain the following terminologies for fuzzy systems, 
    a) Fuzzy set, 
    b) Fuzzy logic,  

c) Inference engine, 
d) Fuzzy clustering, 

    e) Center average defuzzifier. 
       
    
 
2. (10 %)  Plot a structure diagram and describe how a fuzzy logic controller 
used in a control system. 

 
 
 

3. (15 %)  Describe the architectures of indirect fuzzy control and direct fuzzy 
control. Then, point out the main difference between these two 
architectures. 

 



 
 
 
4. (15 %)  Consider the unforced fuzzy system model: 
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where 1α , 2 0α ≥  and  1 2 1α α+ = . Describe the procedure of using 

Lyapunov method to show the system stability. 
 
 
 
 
5. (15 %)  Consider the following nonlinear system: 
            2(1 )x a x x bx cu+ − + =&& &   

 where a, b, c are constant coefficients. Let 1x x=  and 2x x= & . Then, construct a 

T-S fuzzy system (e.g., IF …, THEN …..) which can represent the nonlinear 
system exactly. 

 
 
 
 
6. (15 %)  Give an application example where the fuzzy controller can perform 

better than other controllers. Why? 
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