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1. A control system is described by
. -5 1 11
y)=[1 1]x(),

where u, x, and y are the input, the state, and the output variables, respectively. Determine the initial
condition x(0); if

VO =4 0)=-2 0 =4 w0)=|;] mas0)=] ]

(30pts)
2. A control system is described by
1 01 1 2
xt)=|1 1 0 |x@)+| -1 0 |u(),
1 -1 2 -1 0

‘ y&)=[1 1 -1]x(@),

where u, x, and y are the input, the state, and the output variables, respectively. Determine whether or
not the system is controllable and/or observable. (20pts)

3. Consider a control system described by

x(t) = x(t) + Bu(t),

SO O >
O > =
> - O
> O OO

0 0

where u and x are the input and the state variables, respectively, and )\ is a real number. Determine the
minimal conditions on the elements of B, such that the system is controllable.

(a)
b
_ | b
B = by
by
(10pts)
(b)
b1,1 b12
b1 bopo
B=| 21 %
b31 b32
. bs1 bap
(10pts)



. 4. The transfer matrix of a control system is given by

2

s s —s
H(s) = (s +1)2(s + 2)2 (s +1)2(s+2) (s+1)(s+2)
-1 1 1
(s + 2)2 (s+1) (s+1)2

Obtain its left coprime factorization, such that H = D~1N for some matrices D and N, and the matrix
N is in Hermite form. (30pts)
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