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1. (15 43) Use the big M simplex method to solve:

Minimize: Z =6x1 +3x9 +4x3
Subject to:
x1 =30
X3 <50
x3 220

Xy +xy +x3 =120
Xy,%9,%3 20
2. (15 4¥) A batch of four jobs can be assigned to five different machines. The setup time for each job on
various machines is given by the following table:

Machine
1 2 3 4
1 10 11 4 2
2 1 10 14 12
3 5 6 9 12 14
4 13 15 11 10 7 |
Find an optimal assignment of jobs to machines which will minimize the total setup time.
3. (2043) Consider the symmetric primal-dual linear programs, max Z=cx, Ax<b, x>0, and min W=yb,
© yA2c, y20. The value of the objective function of the minimum problem (dual) for any feasible solution is
always greater than or equal to that of the maximum problem (primal).
1). What is the theorem’s name? Please proof it. (1043")
2). From this theorem, please infer the important results. (10 )

Job

4. (254}) An insurance company charges a customer according to his or her accident history. A customer who
has had no accident during last two years is charged a $100 annual premium. Any customer who has had an
accident during each of last two years is charged a $400 annual premium. A customer who has had an
accident during only one of the last two years is charged an annual premium of $300. A customer who has
had an accident during last year has a 10% chance of having an accident during current year. If a customer
has not had an accident during last year, there is only a 3% chance that he or she will have an accident
during current year. Set up a four-state Markov chain and calculate the average premium paid by a customer
of this insurance company during a given year.

5. (25 4Y) Consider a one-server queueing system in which the arrival and service rates are given by

A=10-n,n=0,1,2,3

n= % +5,1n=1,2,3,4
(a) Set up the rate diagram and determine the balance equations for the system (10 43).
(b) Determine the steady-state probabilities (15 43+)-




