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(35 points) At each play of the game, a gambler can bet any nonnegative amount up to his present
fortune and will either win or lose that amount with probabilities p and g=1-p, respectively. The

gambler is allowed to make 7 bets and he is allowed to bet a fraction, 0 < & <1, of his present
fortune at each bet. His objective is to maximize the expectation of the logarithm of his final fortune.
Let ¥, (x) denote the maximal expected return if the gambler has a present fortune of x andis

allowed »n more gambles and ¥,(x)=Inx. _

(a) (15 points) Suppose p>1/2. Using ¥,(x)=Inx, show that Vi{x)=c+Inx, where
c=In2+phhp+qglng.

{b) (10 points) Suppose p >1/2. Show that V. (x)=nc+Inx,forall n and the optimal strategy is
always to bet the fraction p—g of his present fortune.

(¢) (10 points) When p <1/2, show that V,(x)=Inx, forall n,and the optimal strategy is always
tobet 0.

(15 points) Consider an urn model Markov chain described as follows, There are M total molecules
distributed among two urns. At each time n, one of the molecules is chosen at random, removed

from its urn, and place in the other urn. Let X , denote the number of molecules in Urn 1 at time #.

Show that
M (M=-2Y M
E[x =2 E[x -2,
ol 2*(MM[°] 2)

(15 points) Consider the following LP:

Maximize z = 2x, +4x, +4x, ~3x,
Subject to

X tx, +x,=4

X +dx, +x, =8

Xy X5,%5,x, 20

Use the dual problem to verify that the basic solution (xI ,xz) is not optimal.

(15 points) Show that the dual of
Maximize z={CX | AX<b, 0<L<X<U}
always posscsses a feasible solution.

(20 points) ABC Company produces four parts that require the use of a lathe and a drill press. The

two machines operate 10 hours a day. The following table provides the time in minutes required by
each part:

Production time in min

Part Lathe Drill press
1 5 3
2 6 2
3 4 6
4 7 4

It is desired to balance the two machines by limiting the difference between their total operation
times to at most 30 minutes. The market demand for each part is at least 10 units. Additionally, the

number of units of part 1 may not exceed that of part 2. Formulate the problem as a goal
programming model.



