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Problem 1: Consider the second-order differential equation

ẍ+ νx+ µẋ+ x2ẋ+ x3 = 0

with ν > 0.

(i) Determine all equilibria of the system.

(ii) What is the linearization at the equilibria? Calculate the eigenvalues.

(iii) For which of the two parameters µ, ν does a Hopf bifurcation occur? Fix the other
parameter and draw a bifurcation diagram.

Problem 2: Consider the system

ẋ1 = α [1− x1x22 + A(x2 − 1)] ,
ẋ2 = x1x

2
2 − x2.

where A < 1 and α ∈ R.

(i) Determine the equilibrium of the system.

(ii) Show, that there is a Hopf bifurcation in the parameter α.
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