Introduction to Nonlinear Physics, WS 2016/17

O. Kamps

http://pauli.uni-muenster.de/”okamp/complex/complex.html

Exercise Sheet 4

1 Satbility analysis in two dimensions

Consider the system

T=y-y

y=-z—y

1. Determine the fixed points.

2. Analyze the stablity of the fixed points and classify them.

2 Oscillating chemical reaction - the Briisselator

The Briisselator is a simple model of an oscillating chemical reaction. In
dimensionless form the dynamics of the reaction can be written as

i=1-(b+ 1)z +az’y

y = br —az’y.
With the parameters a,b > 0 and the dimensionless concentrations x,y > 0.
1. Find all fixed points and classify them via linear stability analysis.

2. Find the critical value b, and determine the type of bifurcation.



