SUNY Stony Brook
MAT351, Spring 2009
Quiz 3, March 11th, 2009

Duration: 40 minutes

Your name: [20\ OW\C& Poé’(ﬂ@/\/d

e NO CALCULATORS OR OTHER AIDS ALLOWED.

e Please show all of your work.
Total Points: 100

1. [100 points| Consider the following differential equation, depending on a two parameters

a and h: -
t=z(l—x)—h = :'%;(Y;\\,a\

a+x

you can assume that « > 0 and h > 0.

(a) Show that z = 0 is a fixed point of the system for all possible values of a, h. Determine
the stability of this fixed point, as the parameters a and h vary. Consider plotting in
the (a, h) plane the region where the origin is stable and the region where the origin is
unstable. (Only draw a > 0 and h > 0.)
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(b) Show that the system can have one, two, or three fixed points depending on the values
of a and h. Classify the stability of these fixed points in each case. (Hint: consider
plotting y = E%IE versus y = z(1 — z) for various values of a and h.)
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