ESE 617/ MEAM 613: Nonlinear Systems & Control (Fall 2019)
Homework #3

’ Due on 10/2/2019, 9 a.m., in class ‘

1. Lyapunov Stability. Consider the system
=y — (22° +yH)x
§=—x—2(22° + )y
Prove that the origin is globally asymptotically stable (5 points).
2. Chetaev’s Theorem. Consider the system
T = |z|r+ (14 |z|)zy

1
Y= —g(l + |z))a®

Prove that the origin is unstable. Plot (by hand or MATLAB) the set U in the Chetaev’s theorem (5
points).

3. La Salle’s Invariance Principle. Consider the system

=y
y:—a:?’—yS—z?’
i=—z+y

Using V (z,y, z) = 321+1y?+712*, determine whether the origin is stable, unstable, or asymptotically
stable (5 points).



