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Exercise 2.1
Consider the differential equation

1. Steady states:
Determine all steady states (fixed points) of the system.
2. Linear stability analysis:
Compute the eigenvalue


evaluated at each steady state, where .
Use the sign of  to determine whether each steady state is stable or unstable.
3. Phase line:
Draw the phase line for the system. Indicate the steady states and the direction of flow in each interval of the -axis.

Use the same 3-step workflow as Exercise 2.1 for every equation in 2.2–2.4.

2.2 Consider the differential equation



2.3 A simple nutrient cycling model is



2.4 Consider a minimal model of self-limiting population dynamics:


