
Exercises of Chapter 7
State-Space Methods

Figure 7.85 : Block diagram of the system in problem 7.16
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60. Consider the following system :

G(s) =
s+ α

s2

1. Give a state-space model of the system in control canonical form. Is this re-
presentation observable for all α ?

2. Compute a state feedback controller, K, using the LQR method with Q = I
and R = 1.

3. Compute a state observer, L, with α = 1 to place all observer poles at -3.

61. Given the following system :

G(s) =
s+ 10

s2

a) Compute a state feedback controller with integral action,K, such that the closed-
loop poles are all at -2. This controller gives a zero tracking error e(t) =
r(t)− y(t) for a step signal r(t).

b) Assuming that all states are measured, determine a state space representation
for the closed-loop system :
– between the output disturbance w(t) and the output y(t) = Cx(t) + w(t).
– between r(t) and u(t).
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