#E

B I ®# BT Kk £
g o L3

o B K

FORT) 4 MEEEHEREEREER
PR B 4 55 mmzes s > mE | W CHERE [ERe) A

1. Find the optimal feedback control » which yields a minimum value for

.r=jx=+u=dr where ¥ =—x+u , with imitial condition x(0)=1.
L]

(20%)

2. (a)For X = f(x) with f(0)=0, state the Lyapunov stability theorem for the
ongin as a stable equilibrium point.
(b) If the system is linear and time invariant, derive a Lyapunov equation for the
same stability condition. (20%)

3, Please give the following meanings (30%)

R

State Observer

Stability margin

Frequency response

Observer-based state feedback control
Sensitivity function

PID} control
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% (1) Sketch the approximate Bode plots (magnitude and phase} of the transfer function:

{ 15%0) c

(1+0. 15 )71+ 0.015)

(2) (2) Draw the control system block diagram corresponding to the following circuit;
(b} Give the transfer functions of all blocks; (¢) Describe the type of the controller.
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5 (1) If the discrete-time plant mode is:
(15%)
G,(B)= k TR
f1-8)

where B denotes back-shift operator, i.e., Bxfn)=x{n-1). Find the controllers to
obtain the following desired closed-loop tracking conirols:

{a) Dead-beat response, i.e.,

A
GalB) :G—H =f
T
(b) First-order response:

(1-8)8
1=48
{2) For a digital control system, the aliasing problem can be prevented by filtering

the high frequency noises contaminated in the feedback signal. If the sampling
time is chosen to be T=0.002s, give the cut-off frequency of the low-pass filter.
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