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No candidale shall be pormilied Lo coler Lhe examination room aller the cxpi-
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o0

shall Le inuncdiately dizmizzed om the examination and shall be liable o

|

3
dizciplinary aclicon. 2

{a) Making uze of any books, papers or memoranda, other than those ao- 3

thorised by Lhe exaoniners.

(] fap}

(b} Speaking or communicating with other candidates. 4

(¢ Purposely cxposing wrillen papers Lo the view of olther candidates. The

o
fap}

plea of accident ar [orgeltfloess shall ool be recoived.

3. Smoking is not permitted during ecxaminations. Total 27
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8] 1. Consider the two matrix games
1 -1 1 -1
Sl RO

Assume that A is irreducible {i.c., that cvery strategy is essential) and use lincar
algebra to find the value of the game and the equilibrium strategies. How do vou know
that the irreducibility assumption on A; was correct {explain carcfully)?  Assume
that Ay is irreducible, and try to do the same for As; how do vou know that the
irreducibility assumption on Ag was wrong {cxplain carcfully)?
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[5] 2. Consider the problem: maximize x; subject tox) +xy < 3, 7y = 6, 7y, 75 = 0. Write
this as a lincar program in standard form. Usc the two-phase method, adding an
auxilliary variable r; to EVERY slack variable equation in the dictionary,
to show that this lincar program is infeasible.
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Consider the problem: maximize ) 4y subject to ) + 219 < 4, 22, + 75 < 5, and

1,y = 0. Write the slack variables for this lincar program, and write down the dual
lincar program and dual slack variables.
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Check to sce if the following are optimal solutions to the primal lincar program using
complementary slackness:

(a) 7 =2, 09 =1;
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[2] 4. Explain why the following lincar program must involve a degencrate pivot: maximize
ry subject to ry <xo+ 7y, 7 e +4ry <2, w4+ 0ry <10, 37y + 3re+ Sy <7,
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[6] 5. Show that for all m x n matrix games, A, and stochastic s, t of dimension m we have
Sercam agee{ {8 + t)/2) > {1/2)Scream qjieo(s) + (1/2)Seream gpie(t)

Evaluate cach term in this formula for the game Rock—Paper—Seissors, where s repre-
sents “play Rock always” and t represents “play Seissors always.” Docs equality hold?
[This is standard Rock-Paper-Seissors: rock beats seissors, seissors beats paper, paper
beats rock, and cach win pays one unit to the winner. |
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Continued on page 7
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The End



Math 340 Notc Shect for Midterm, Spring 2008

Sercamp e (x) = min x" Ay = MinEntry(xT A),; Scrcamgy, Ay = MaxEntry(Ay).

¥ stoch

X
value = MaxScream = MinScreamps, .

4, then are unigue solutions to xTA = 1Ty,
{the value), x,y > 0.
5y 1Tp < xFA, xT1=1,x > 0.

If all strategies “essential,” (e, A irreducik
xT1 =1, Ay = 1w, and y'1 = 1, and the

MaxScream 4. 18 given by the LP: m,
For example,

fimize v osuby

1 2
A= . glves
3 4 F
2-phase moethod: {1) introduce zg on right, (2) pivot zg
dictionary, and try to minimize w = —iq, {3) if w reaches 0, p
climinate all xq; c.g.,

Ty =
Lo =

¢y = 0+ a9 — 225 + -+ Then gy cannot
1ont changing the basic feasible solution {and

Degencerate pivots: say s cnters, a
tolerate any positive x5 value, and leaves %
z value).

Bland’s rule: to prove
choosing variable withath

Duality example:

mt/stop cyeling, alwas tak tics in entering/leaving variable by

allost subseript.

minimize 7y 4+ 10y s.1.

oY1+ 8y =3
Oy +9y2 =4
Y.y =0

by to form the dual; so 3y corresponds to ey, and
“and ¥y to we. Dual slacks:

— Sy — 8y, pa =4 — 6By — I



