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1. (30%} Consider the following linear programming problem
Maximize Z = 4X; + 3X; + 6X;
Subjectto  3X; + X + 3%, <30
2X +2X; - 3X,= 40
X220, X220, K20
(8) Solve this problem with simplex method. {20%)
(b) Write the dual preblem. (5%)
(¢} Find the dusl optimal solution from your result in {a). (5%)

2. (20%) Use dynamic programming technique to solve the following linesr programming
problem :
Maximize Z = 4X, + 6X,

Subjectte 22X, + X,<6
X; +3X;=8
X20,X20

3. (20%) Consider the following transportation problem with a bagie feasible solution as
follows: X‘ll = 3D,X23 = BSJqu, = 15,X31 = 10,}:32 = 30,}{3@ =35
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(a) Is this feasible solution optimal? If not, apply the transportation simplex method to
find an optimal feasible solution. (10%)

{b) What is the range of Cy, (currently 10) such that the optimal selution you obtained
remains unchanged? (10%)

4. (30%) A maintenance person has he Jjob of keeping two machines in working order. The
amount of time that a machine works before breaking down has an exponential
distribution with a mean of 10 hours. The time then spent by the maintenance person to
repair the machine has an exponential distribution with a mean of 8 hours,

(=) Draw a balance diagram for the queueing system, where the state “n” denctes the
number of the machines under repain n=10, 1, 2. (5%

{b) What is the run long fraction of time that there is one machins i the repairing systein?
(10%)

{c) Calculate Z, L, and W, for the repairing systemn, where £ is the average number of
machines in the repairing systetn, L, is the average number of machines in the queus,
and W, is the average waiting in the queue. (10%)

(d) Determine the fraction of time that the maintenance person is busy. (5%)
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