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Today

I Lotka-Volterra predator-prey model.



Lotka-Volterra predator-prey model

See the Wikipedia page.

https://en.wikipedia.org/wiki/Lotka-Volterra_equations


Lotka-Volterra predator-prey model

Let x(t), y(t) be the populations of two competing species.

The Lotka-Volterre equations modeling the evolution of these
populations:

x ′(t) = x(t)(a − by(t))
y ′(t) = y(t)(−c + dx(t)).

where a, b, c, d are positive constants.

Suppose a = 2, b = 1, c = 0.25, and d = 1:

x ′(t) = x(t)(2 − y(t))
y ′(t) = y(t)(−0.25 + x(t)).
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Lotka-Volterra predator-prey model

Lotka-Volterra with a = 2, b = 1, c = 0.25, and d = 1:

x ′(t) = x(t)(2 − y(t))
y ′(t) = y(t)(−0.25 + x(t)).

Questions.
1. When is the population of x growing? When is the population

of y growing?
2. What type of growth for x ′(t) is predicted if y(t) is very

small? What type of growth for y ′(t) is predicted if x(t) is
very small?

3. Under what condition is x ′(t) = 0? Under what condition
is y ′(t) = 0. How about both x ′(t) = 0 and y ′(t) = 0?
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Lotka-Volterra predator-prey model

We would like to draw a picture of the evolution of the system.

How can we keep track of x(t), y(t), x ′(t) and y ′(t) all at once?
Use vectors:

(x(t), y(t))
x ′(t)

y ′(t)
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