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1. (20%) Consider the following linear programming problem

max Z =2x, +3x,

sd. —-X, + X, + X, =5
x,+3x, +x, =35
X, + x5 =20

X)s Xys Xq3Xq5%g 20

(a) How many feasible solutions does this problem have? (5%)

(b) How many basic solutions does this problem have? (5%)

(c) How many basic feasible solutions does this problem have? (5%)
(d) What is the optimal solution to this problem? (5%)

2. (20%) Consider the following linear programming problem

min Z =2x, +15x, +5x, + 6x,
sd. x, +6x, +3x; + x, >
—2x, + 5%, = x; +3x, <3
X, 3 X5y X3, X 20
(a) Write out the dual to this problem. (5%)
(b) Solve the dual problem graphically. (5%)
(¢} Use the complementary slackness conditions to obtain the optimal solution to the primal. (10%)

3. (10%) Apply the Hungarian method to solve the assignment problem with the following cost table.
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5. (15%) Suppose that a queuing system has two servers, an exponential inter-arrival time distribution with
a mean of 1/2 hour, and an exponential service-time distribution with a mean of 1/2 hour for each
Server.

(a) Develop the balance equations. (3%)
(b) Calculate the probability of exactly # customers 1n queuing system, P,. (7%)
(c) Calculate the expected number of customers in the waiting line, L,. (3%)
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7. (10%) Given the following one-step transition matrix of a Markov chain:
1 2 3 4

1[0 1 0 O
P=2 1025 05 0 0.25
310 0 1 O
4 0 04 06 O

(a) Draw the state transition diagram.
(b) Determine the classes of this Markov chain and, for each class, determine whether it is recurrent or
transient.




