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1. Consider the following circuit system.
L
L

v (£) {% R /(l ~C

a) (20%) If the output is i.(t), the inputis v(t), and the state vector is

[ve (1) iL(t)]T , find the state-space representation.

b) (20%) Convert the state-space representation in (a) to the transfer function with
R=10Q, L=1H, C=1F.



)S_r}
Iy
=y
|+
[
b

2. Consider the state-space equation of the system
X(t) = Ax(t) + Bu(t)
y(t) =Cx(t)

where A:B _12},8:{2},C:[1 0].

An observer-based state feedback control is employed to stabilize the system.

a) (15%) Choose the state feedback gain K to move the system polesto -2+ j23.

b) (15%) Choose the observer gain K, to let the observer modes lie at —8,-8.

s+1

3. Given a system with the transfer function — :
(s“+2s+1)(s+2)

a) (10%) Determine the degree and poles of the system.

b) (20%) Find a minimal realization. Check its controllability and observability.



