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1 A Model

Why there are no large mammalian predators in Australia? Let

k(t) = kangaroos at time ¢
p(t) = predators at time t.

Derive the following system,
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This is a basic predator-prey system with logistic growth for the kangaroos.
We have the following null clines.

e The k null clines are
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p = (a—pBk)/.

e The p null clines are
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We have two cases.
o a/f<a/A
o a/f>a/A

2 Calculating D
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Since « > 0 we know that
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In this case, k = a/f and p = 0 is stable, and we are modeling large mam-
malian predators.

Case 2. a/f >0/ Atk=oc/Xand p=a/y— Fo/(\y)
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Since Aa > [o. From the previous argument, k = /o, p = 0 is unstable. In
this case, p > 0 and k£ > 0 must be the large reptile case.
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