APM 236H1F term test 1
12 October, 2011

FAMILY NAME

GIVEN NAME(S)

STUDENT NUMBER

SIGNATURE

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.
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1. (13 marks) Write one linear programming problem which satisfies all of the fol-

lowing:

) it has two decision variables, z and y

ii) it is in standard form

iii) it has an optimal objective value

iv) its feasible region is unbounded

v) its feasible region has {;] = [3} and B} = [g] as extreme points and
these are its only extreme points.
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2.(a

That is, S = {[g] ER? st 2y < 1} . Prove that S is not convex.
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2.(b) (7 marks) Let S = {[i] €R? s.t. 9z +5y<8and —z+2y < 7} . Prove that

;
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] = {_g} is not an extreme point of S.
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) (7 marks) In R? | let S denote the solution set of the non-linear inequality, zy < 1.
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3. (13 marks) Consider the following linear programming problem (in R*):

Minimize z = z1 + z» + Z3 + 24 subject to the constraints
s 2:172 = 4

—3z1 + 6z2 + z3 + 3z4 = 9,120,222 023202420.
203 + Oxq = 0
(a) (1 mark) Put the problem in canonical form.

(b) (8 marks) Find all basic solutions (feasible and mfeamble) of the canonical form
of the problem.

(¢) (2 marks) Find all extreme points of the feasible region of the problem given above
(in R*). .

(d) (2 marks) Solve the problem given above (in R*). You may assume the problem
hasg an optimal solution.
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