Discrete Population Models for a Single Species

Quiz One

Question 1. Consider the logistic difference equation
Uy = rug (1 —uy) .
1. Which (if any) of the following pairs (uf,u]) is a period-2 solution of the logistic equation for the given
value of r? Explain your answer (calculate all values to 5 decimal places) [4]

(a) r = 3.5, u} = 0.88025, u} = 0.36893.
(b) r = 3.7, uf = 0.88025, u} = 0.39002.



2. When r = 3.9 the pair u§ = 0.897436, u} = 0.358974 is a period-2 solution.

(a) Calculate the eigenvalue of the period-2 solution.

(b) Is the period-2 solution stable or unstable? Explain your answer.



Question 2. Consider the logistic equation with proportional harvesting

Upt1 = Ty (1 — uy) — puy,.

1. Show that the fixed points of this model are u* = 0 and u* = %.



2. Show that the trivial fixed point is stable if
—-l1<r—p<l,
whilst the nontrivial fixed point is stable if

—1<2-r+p<l.

3. Suppose that the species u is a type of fish in the sea. When r = 1.6 a government proposes to allow its
fishing fleet to harvest 80% of the population each year. Comment on this strategy. 2]



