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Please explain what are the differences between the model-base and the
model-free controller design process and what are their individual
advantages and disadvantages? Write down two control methods for each
classification. Then describe how to design a model-base PID and
model-free PID controllers. [20%]

Based on the Cayley Hamilton’s theorem, please compute
(@) e™ [10%)]

2 1
(b) 47" [10%], where A={0 2
0 3

— O

Please sketch the Nyquist plot for a system with the open loop transfer
function,
K(s+4)
s(s +1)(s +2)?
Then determine the value of K to obtain the damping ratio ¢ =0.5for

G(s)H(s) =

the desired dominant poles. The relationship between damping ratio and

the phase margin is &M = tan™(2¢ /=25 +/1+4¢* ) [20%]

Consider the following system block diagram. Let T be the sampling

interval and the system transfer function is G(s) = X

s+1

*
r(t)* e(t) Tve '(t) zoh. cft)

The stability of this system depends on the values of X and T. Please
indicate the stable range of this control systemin K -T plane. [20%)]

Consider the system and the cost function as the following equations
, -~ [+ o

Find the optimal control law u = kyx+k,%. [20%]

X+x=u




