
EE 8215 HW 3 Spring 2014

Due Tu 03/11/14 (at the beginning of the class)

1. Consider the following system:
ẋ1 = −x1 + x2

ẋ2 =
x1

2

1 + x1
2
− 0.5x2

(a) Define the shifted state variables x̃1 = x1 − 1, x̃2 = x2 − 1 so that the equilibrium x = (1, 1) is
now x̃ = (0, 0). Rewrite the state equations above in terms of x̃1 and x̃2, eliminating all x1 and
x2 terms.

(b) Linearize he system found in part (a) at the origin and show that one of the eigenvalues is zero.
Next, find variables y and z to bring the system to the form discussed in the lecture on center
manifold theory.

(c) Determine stability properties of x̃ = (0, 0).

(d) Use numerical simulation to plot the phase portrait in the original (x1, x2) coordinates and su-
perimpose the lines y = 0 and z = 0 on the same plot. Discuss whether the phase portrait is
consistent with the properties of the center manifold discussed in class.

2. Strogatz, Problem 3.7.3 (attached).

3. Strogatz, Problem 3.7.4 (attached).
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