Math in Medicine and Biology F'15
Exam 1 Name:

1. For the following two problems, find the solution.

a) xp = 3xp-1, with 2o =3
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b) Tpg1 = —Yn
Ynt1 = Ty + 4y, where zg = 1 and yy = 0.
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2. For the following two problems, find the steady-state(s) and determine their stability.
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b) Tnt1 = QCEn ~ Un
Un+1 =~ :1:,,{(9 - g;i)
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3. Let z, denote the population of hummingbirds and y, the population of flowers at time ¢,,.
Also, suppose that

Tnyl = Qp

Yn+1 = BYn

Note that o and 3 are possibly functions of x, and y, (so, it is not possible to solve this problem
by hand). The following are observed:

i) When there is a large number of hummingbirds, their population decreases.

ii) When there is a large number of flowers, their population decreases.

iii) The hummingbirds and flowers are mutually beneficial, which means that the increase in the
population for one of them results in the increase in the population of the other.

Which of the following comes closest to satisfying these observations? Make sure to explain why.

a) o=y, b) a = linxn ¢) a=xiy, d) =2z, +yn

B =z, B:If% B =zny; B=Tn+yn
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