MATHEMATICS 305PRIVATE 
 FINAL PROBLEM SET
DUE DECEMBER 17, 2008

Open book, open notes, closed people. Submit work on 4 or 5 problems. When you can guess a solution, I would still like to see the analysis that might apply to a larger problem.
1. The Wells swim team will soon have an important meet with Keuka. Each team has a star swimmer (Alice G. and Julie K. respectively) who swim well in the 100-yard butterfly, backstroke, and breaststroke events. However, the rules prevent any swimmer from swimming more than two of these events. Each team will enter 3 swimmers per event. For each event, the following table gives the best times.
	
	Wells College
Entrant
	Keuka

Entrant

	
	1
	2
	AG
	1
	2
	JK

	butterfly
	1:01.6 
	59.1
	57.5 
	58.4
	1:03.2
	59.8

	back
	1:06.8
	1:05.6
	1:03.3
	1:02.6
	1:04.9
	1:04.1

	 breast
	1:13.9
	1:12.5
	1:04.7
	1:06.1
	1:15.3
	1:11.8


      5 points is awarded for first place, 3 for second, and 1 for third. 

a. The coaches must submit all their entries before the meet without knowing the entries for the other team and no changes can be permitted later. The outcome of this meet is very uncertain, so each additional point has equal value for the coaches. Find the optimal strategy for each coach.
b.  Suppose both coaches believe Wells will win if they can score 13 or more points in the 3 events, but will lose with fewer than 13 points. Determine the best strategies for each coach.

2. You are baking cookies to sell each Saturday to benefit the Wells College football team and must meet the following demands on time:

	Week
	Batches

	1
	1

	2
	1

	3
	2

	4
	2


It costs $4 each time you rent the kitchen. Assume you can freeze cookies for a later period for $2 per batch per period. When should you produce what? Does it matter that I didn't tell you how much each batch costs?

3. Two Finger Morra is a two person, zero sum game that is played as follows:

Each player shows one or two fingers, simultaneously calling out a guess as to how many fingers the    opponent will show.

If one player guesses correctly, she wins as many pennies as the total number of fingers shown by both players

If both players guess correctly or incorrectly, no money changes hands

a. Find the payoff matrix

b. Find the optimal strategy for one of the players

c. Use this solution to find the value of the game and the optimal strategy for the other player

4. Thinking of better times, you plan a trip to the south of France for January but airlines have become even more restrictive and will allow a maximum of 9 pounds. You estimate the weight and relative value for each object as follows and will only take one of each.
	Object
	Weight
	Value

	sunglasses
	1
	5

	swimsuit
	5
	50

	towel
	4
	30

	lotion
	3
	10


What should you take?  Does the Turnpike Theorem apply here? Why or why not?
5. You plan to take a series of three exams in one of your courses. If you study 1, 3, or 8 hours for a single exam, the following table gives the probabilities of obtaining A, B, or C.
	Hours
	P(A)
	P( B)
	P(C)

	1
	.1
	.1
	.8

	3
	.2
	.4
	.4

	8
	.5
	.3
	.2


An A is worth 3 points, a B is worth 2, and C is worth 1. The utility of obtaining 6 or more points on the exam is 20 units; obtaining fewer than 6 points is worth nothing.  Each hour you study costs 1 unit.

After each exam, you receive the results before studying for the next one. Determine how many hours you will study to maximize your expected utility. That is, how many hours will you study for the first exam and for each possible result, how much for the next exam.
