Week 4 Tutorial

Question 1. Consider the linear continuous-time system from last week described by the equations

Z1(t) = z1(t) + aze + u(t)
i?g(t) =T (t) + J?Q(t) — Ozl‘g(t)
y(t) = z1(t)

with o € R and constant, x(t) = [x1(t), z2(t)]T € R? and u(t) € R.

1. Study the stability properties of the system when o > 2 (Hint: the Routh array maybe helpful).

2. Let u(t) = —ky(t), where k is a constant. Write the equations of the closed-loop system and

determine conditions on o and k such that the closed-loop system is asymptotically stable.

Question 2. Consider the discrete-time system w41 = Axy.

1. Let

Consider the initial state

and plot x[k] on the state space for k = 1,2,3,4. Eaxploiting the obtained result discuss the
stability of the equilibrium z. = 0.

2. Let

Consider the initial state

and plot x[k] on the state space for k = 1,2,3,4. FExploiting the obtained result discuss the
stability of the equilibrium x, = 0.

Question 3. Consider the discrete-time system

1 1
Tp1 = Az, = [ ] Ti
a —1

with a € IR.

Show that the system is asymptotically stable for —2 < a < 0, and it is unstable for a < —2 and
a > 0.
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