
IOC 17013 Exercises — Lecture 4

1. Compute a coprime factorization over Q of

P (s) =
s3

s2 − s + 1
.

2. For

P (s) =
1

s(s2 + 0.2s + 1)

find an internally stabilizing C so that the final value of r− y equals zero when r is
a unit ramp and d is a sinusoid of frequency 2 rad/s.

3. Consider the “pendulum up” linearization of the cart-pendulum system with d = 0.
Assume we measure x instead of y. Find a stabilizing controller such that r−x goes
to zero when r is a unit ramp (i.e. we want to displace the mass M at constant
unit speed). If possible, do simulations with Simulink and track the movements of
both masses. To simplify things, set M = m = l = g = 1.


