APM 236HI1F term test 1
15 October, 2008
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Instructions: No calculators or other aids allowed.

This test has 3 questions whose values are given immediately after the question num-
bers. Total marks,= 40.

Write solutions in the spaces provided, using the backs of the pages if necessary.
(Suggestion: If you have to continue a question, you may use the back of the previous
page.) Aspects of any question which are indicated in boldface will be regarded as crucial
during grading. Show your work.

The duration of this test is 50 minutes.

1. (13 marks) Solve the following problem graphically: Maximize z = 3z + 2y subject
+ oy <
2z 4+ y <2 !
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2. {13 marks) Mr. Fillmore owns three furniture factories, which make tables and chairs
only, on Harrison Avenue, Tyler Road, and Polk Qtreet. It costs $7 to produce a table in
the Harrison Avenue factory, while it costs $5 to produce a chair there. Similar production
costs in the other factories are: $10 per table and $6 per chair in the Tyler Road factory
and $11 per table and $4 per chair in the Polk Street factory.

The factories have separate labour unions and the contract at the Harrison Avenue
factory requires that the cost of producing chairs there must be at most 70% of the total
cost of producing all furniture (tables and chairs) at the Harrison Avenue factory. Also,
the number of tables produced in the Polk Street factory must be at least 40% of the
total number of tables produced in all three factories.

Mr.Fillmore has received an order which he must fill in six weeks, for 200 tables
{exactly) and 800 chairs (exactly). In that time, the Tyler Road factory can make at
most 300 items of furniture (tables and chairs total} but the other factories have no
similar restrictions.

Set up 2 linear programming problem in general form (that is, in which no decision
variable appears on the right hand side of any constraint), whose solution will tell Mr.
Fillmore how many tables and chairs be should make in each factory to fill the order while
minimizing bis total production cost. You may assume the factories can make fractional
parts of tables and chairs (that is, the outpuis of the factories need not be integers). After
setting up the linear programming problem, do not solve it
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3. (14 marks) Consider the following linear programiming problem {in standard form}):

Maximize z = zy - 2z9 — 3z2 subject {o the constraints
Ey *S 4
om 4+ 3ze — dzy < 240 T120T2z0m20.
(a) (2 marks) Put the problem in canonical form.
(b} (7 marks) Find all basic solutions (feasible and infeasible) of the canonical form
of the problem.
(c) {3 marks) Find all extreme points of the feasible region of the standard form of
the problem.
(d) (2 marks) Solve the standard form of the problem. You may assume the problem

has an optimal solution.
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