MA 226, Differential Equations

Summer I 2019

Problem 1. The following system of differential equations models the interaction of foxes
(F) and rabbits (R) in the forests of Massachusetts.

4R = 4R(1-£&)—-2RF
§=-F+

You are also given a plot of the associated slope field
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e Compute the equilibrium points AND plot them on the graph above.

G) L\R(\‘%\ -72RF =0,

(M -FBE -5, FIR =0 b5

T¢ F=0, thwan (V) Q{Q(\_%\:q o R=0, Rzl

TP R=2, thu (1\ L -UF=90, wF=|

e Sketch the solution curve with initial conditions R(0) = 3 and F'(0)
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R=)

=2
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ine with eigenvalue Ag.

e In the SIR model of an epidemic. The values (,0) are equilibrium points for any 5.
Recall that S is the ratio of susceptible people, I the ratio of infected and R, recovered.

e Differential equations are really useful.
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MA 226, Differential Equations Summer I 2019

BONUS

Consider the following system of ODEs with three dependent variables z, y and z.

%z%a—l—z
d
=2 +32
%zm—i—y—i—z

‘Write the associated matrix.

Check that the vector v = (—1,1,0) is an eigenvector.

Find its eigenvalue.

e From your previous calculations, write a straight line solution of the system.
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