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Instructions: this is a closed book quiz; calculators ane permited. Do all work:
on the sheets provide, Noveuber 18, 2002.

Problem 1. Wite a system of difference equations governing the popii-
lations of the species A, B and C according to

Specics A is a predator for species B and C (A eats B and C)
Specics B is & predator for specics C

Specics C is not a predatr for A or B

Specics A las no faod supply besides species B and C

Specics B has 10 food supply besides species C

Specics G has a plentiful food supply (ot species A or B)
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Problem 2. Find the general solution to the difference equation
Far = 20+ T+ 1

Hint: Solve for the the bomogencous and nonhomogencous solutions sepa-
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Problem 3. A carpenter makes tables and bookeases for a net usit proft
he estimates as $25 and $30, respectively. He has up o (but not morc) 690
board foet of Iumber 1o devote weckly 1o the project and up to 120 hours of
Inbor, He estimates that it requires 20 bonrd fecl of Lunber und 5 hours of
Iabor 10 complete a table and 30 board feet. of lumber and 4 hours of labor
for a bookease. The carpenter would like to determine how many book cases.
and how many tables h should make to maximize profits.

« Construct a linear program that will answer the carpenter’s question.
o Sketch the feasible set.

| o How many tables and bookeases should be made?
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Problom 4. Consider the problem of minimizing the function
o) =128 4 mimy 4 23
Evaluste Newiow'sforula
VI + W) - 20) =0

by explicitly writing down each term in the equation. If (s, 2{") = (1,1)
determine two equations in two wnknowns for (z{"),2{"). Simplify and solve.
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