
EE 8215 HW 4 Spring 2013

Due Th 02/28/13 (at the beginning of the class)

1. Khalil, Problem 3.8 (attached).

2. Khalil, Problem 3.13 (attached). For
[
x10 x20

]T
=
[

1 −1
]T

, simulate sensitivity equations and
plot the time dependence of the corresponding sensitivity functions.

3. Khalil, Problem 4.14 (attached).

4. What kind of equilibrium stability (stable (in the sense of Lyapunov), or AS, or GAS) if any, is exhibited
by the state representation of

(a) The 1
s2 plant with no input, i.e. ẋ1 = x2, ẋ2 = 0.

(b) The magnetically suspended ball:
ẋ1 = x2

ẋ2 = −c
m

ū2

x2
1

+ g
with ū =

√
mg
c Y = const.

5. The Morse oscillator is a model that is frequently used in chemistry to study reaction dynamics. The
equations for an unforced Morse oscillator are given by

ẋ1 = x2,

ẋ2 = −µ(e−x1 − e−2x1).

(a) Find the equilibrium points of the system.

(b) Investigate their stability properties.
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