
IOC 17013 Exercises — Lecture 3

1. Learn (or recall) how to construct Bode plots with Matlab. Draw the Bode plot (in
magnitude and phase) of

H(s) =
s + 1

s2 + 1

and
H(s) =

s

(s + 1)(s + 2)

for the default range and for ω ∈ [10−4, 103].

2. Review and understand the proof of the robust performance theorem in chapter 4
of Doyle-Francis-Tannenbaum.

3. Consider

P (s) =
1

(s + 1)(s + α)
, C(s) =

1

s
.

For what range of α (a real number) is the feedback system internally stable? Find
the upper gain margin as a function of α.

4. Consider a set of plants described by the multiplicative uncertainty model, with
weight

W2(s) =
2

s + 10

and nominal (unstable) plant

P (s) =
1

s− 1
.

Assume that the stable perturbation ∆ is such that ||∆||∞ ≤ 2 and that the con-
troller is a pure gain C(s) = k. Determine over which range of k we have internal
stability for all such plants.


