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1. (20 %) John has a linear programming (LP) model as follows.
Minimize ex
subjectto Ax<b
x20
In his model, A is the coefficient matrix, x is the variable vector (all variables are
non-negative), b is the right-hand-side vector, and ¢ is the cost vector. John has solved
his LP model and obtained an optimal solution x*, that is, ex* = c* gives the lowest
objective function value for his model. But he is wondering ... what is the “second
best” solution (k4% » FREP # —4F 85 42) to his LP model? S

Please help John to identify a second best solution to his model. To do so, you will
modify John’s LP model by adding new constraints, so that when the new model is __-_-_Li 3
solved, it will give the second best (lowest) objective function value for John’s LP model. /""p =
(3434 John &y LP model Ao A #7849 R 41X, o RT3 k%] X 24 69 LP model » X &
{E #E 3 & John /& 4 LP model & % —4%#2 - ) Note: you are not allowed to make any
new definitions or assumptions for the new LP model—you can only use the information

given in this problem to write the new LP model.

2. (15 %) A production planning problem is to be solved using a mixed integer program
(MIP). Two types of very expensive metals, Gold and Platinum, may be used. Let
m, be a binary (0/1) variable and define that if mg =1, it means that Gold will be used;
if mg =0, it means that Gold will not be used. Similarly, let m, be a binary variable
and define that if m, =1, it means that Platinum will be used; if m, =0, it means that

Platinum will not be used.

a. (54%) Suppose “mg+m, =2 is a constraint in the MIP for solving the above

production planning problem. What is the purpose of the constraint, that is, what
will this constraint achieve (3% % # X R #I X 6946 R » 758r » £ E K A
b. (10 %) Suppose “mg+m, <1” is a constraint in the MIP. Again, what is the

purpose of this constraint?

3. (15.4) Please solve the following linear program and find its optimal solution.
Minimize 2x, +3x, +5x, +2x, +3x;
subjectto x, +x, +2x; +x, +3x; 24
2%, 2%, + 3%+ %, + x5 23
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4. (15 points)

A postal service is modeled as an M/M/1 queuing system with customer arrival rate of 2 per
minute. It is desired to have fewer than 5 customers line up 99 percent of the time. How fast should
the service rate be?.

5.(10 *2 =20 points)

A major traffic problem in Taipei involves traffic attempting to cross the Danshui River. The
probability of no traffic delay in one period, given no traffic delay in the preceding period, is 0.85.
The probability of finding a traffic delay in one period, given a delay in the preceding period, is
0.75. Traffic is classified as having either a delay or a no-delay state, and the period considered is
30 minutes.

a. Assuming you are a motorist entering the traffic system and receive a radio report of a traffic
delay, what is the probability that for the next 60 minutes (two time periods) the system will be in
the delay state?

b. What is the probability that in the long run the traffic will not be in the delay state?

6. (15 points)
The alarm system at a nuclear power plant is not completely reliable. If there is something wrong
with the reactor, the probability that the alarm goes off is 0.99. On the other hand, the alarm goes
off on 0.01 of the days when nothing is actually wrong. Suppose that something is wrong with the
reactor only one day out of 100. What is the probability that something is actually wrong if the
alarm goes off?

Let A = “something is wrong with reactor” and B = “alarm goes off”
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