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Marks

[8] 1. Answer in a sentence or two the following questions about the simplex method.

(a) What must be true of the entering variable in the simplex method? Is there
usually some choice involved?

(b) What must be true of the leaving variable in the simplex method? Is there usually
some choice involved?

(c) What is a degenerate pivot? What is cycling?

(d) When would you take action to avoid cycling? What are the advantages and
disadvantages of such actions?
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[5] 2. Give an example of a dictionary for which the perturbation method must make a
different pivot depending on whether ε1 << ε2 or ε2 << ε1. Explain why your
dictionary will pivot differently in the two situations. (You do not have to give the
linear program; just write down one dictionary.)

[5] 3. The two phase method and the dual simplex method (with dual pivots) are two ways
to deal with dictionaries with negative constants. When would you choose one over
the other? Explain.

Continued on page 4
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[5] 4. How can you modify a matrix game, A, to get a new matrix game with all positive
entries and the same equilibrium strategies? How do you know the equilibria are the
same? Why did we find this useful for the simplex method?

[5] 5. Imagine that the revised simplex method, for some i we have a factorization of
A−1

Bi
(i.e., some ability to efficiently multiply it by a vector). How can we perform

calculations involving A−1
Bi+1

, A−1
Bi+2

, etc., using this factorization and eta matrices?
In practice, will we use this factorization and eta matrices from this point on, or will
we refactor from scratch every so often? Why?

Continued on page 5
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[5] 6. You are given data (x1, y1), (x2, y2), . . . , (x20, y20), and wish to find the a, b such that
maxi |a + bxi − yi| is as small as possible. Write a linear program that will find the
desired a, b. For how many i do you expect that the maximum |a + bxi − yi| will be
achieved? Explain.

[5] 7. Consider the dictionary in the parameter, t:

x1 = 2t − 5 −x3 −5x4 +x5 −2x6

x2 = 5 − t −x3 +2x4 −x5 +x6

z = 4t + 5 −2x3 −5x4 −x5 −4x6

For t slightly greater than 5, what is the new optimal z value? Find this using (part
or all of) one dual pivot.

Continued on page 6
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[8] 8. Imagine “Arnold sings,” “Bob sings,” “Arnold dances,” “Bob dances,” have respective
benefits to society of 7, 10, 16, 22. We wish to match Arnold and Bob with the activities
“sings” and “dances” for the maximum total benefit.

(a) Write a linear program that expresses this problem.

(b) Write down the dual linear program, and interpret it as trying to “price” Arnold
and Bob so that each activity gets a “best deal.”

(c) Explain how complementary slackness tells you when a pricing scheme gives you
an optimal solution.

Continued on page 7
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[10] 9. Consider the linear program: maximize x1+2x2 subject to x1 ≤ 3, x2 ≤ 4, x1+x2 ≤ 6,
and x1, x2 ≥ 0. Use complimentary slackness to check if the following solutions are
optimal.

(a) x1 = 3, x2 = 3.

(b) x1 = 2, x2 = 4.

Continued on page 8
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[10] 10. For every real α find the value and equilibria strategies for the matrix game:

[

3 2
α 4

]

.

Graph the value of the game as a function of α. Find the duality gap for the announce
(pure strategy) game as a function of α.

Continued on page 9
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The End



Be sure that this examination has 10 pages including this cover

The University of British Columbia

Final Examinations - April 2010

Mathematics 340–201

Closed book examination Time: 150 minutes

Name Signature

Student Number Instructor’s Name

Section Number

Special Instructions:

THIS EXAM IS TWO-SIDED! You will be given note sheets.
Calculators, other notes, or other aids may not be used. An-
swer questions on the exam.

Rules governing examinations

1. Each candidate should be prepared to produce his library/AMS

card upon request.

2. Read and observe the following rules:

No candidate shall be permitted to enter the examination room after the expi-

ration of one half hour, or to leave during the first half hour of the examination.

Candidates are not permitted to ask questions of the invigilators, except in

cases of supposed errors or ambiguities in examination questions.

CAUTION - Candidates guilty of any of the following or similar practices

shall be immediately dismissed from the examination and shall be liable to

disciplinary action.

(a) Making use of any books, papers or memoranda, other than those au-

thorized by the examiners.

(b) Speaking or communicating with other candidates.

(c) Purposely exposing written papers to the view of other candidates. The

plea of accident or forgetfulness shall not be received.

3. Smoking is not permitted during examinations.

1 8

2 5

3 5

4 5

5 5

6 5

7 5

8 8

9 10

10 10

Total 66


