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(15 %) Suppose the following linear programming (LP) model has a feasible solution.

Minimize cx
Subjectto Ax=b
x>0

In the above, A is the coefficient matrix, x is the variable vector, b is the right-hand-side

vector, and ¢ is the cost vector. Now consider the following LP:

Minimize 1x'
Subjectto Ax+x'=b
x20,x">0

1=[L1,..,1] is a row vector in the above LP. What is the optimal objective function

value for the above LP? Please also provide a good reason to explain your answer.

(20 %) Let 1, be the inventory of part m at factory a at time ¢, P
quantity (34 Z 89 F) of part m at factory a at time ¢, YIELD, ,
yield for part m at factory a attime t (£ E R %> BEM A AB/ATTE He94F 2 B
), CT,, the units of time required to produce part m (4 & m P E S84 8% ol &),
and S, the quantity of part m shipped from factory a to the customers at time ¢ (# &

the production

.the production

¥). Assume that when the production of part m is complete, the good parts m are

either shipped to the customer or become inventory.

Please complete the following equation, which is a constraint specifying the rélationship

between I, ., B, , YIELD,,, CT, ,and S, , for a production planning LP.

= Ima(r—l) t o

mat

(15 %) Please find an optimal solution to the following LP model.

Maximize 10x, +24x, +20x, +20x, + 25x,
Subjectto 2x, +2x, +4x; +6x, +10x, <38
2%, +4x, +3x, +2x, + x5 <57

Xy Xg, X3, X4, X5 20
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4. (3 * 5 =15 points)
Customers arrive at a convenience store at the rate of 30 per hour. There is one clerk on duty, who

takes an average of 1 minute to serve each customer. Service times are approximately exponential.
Calculate

(1) Is this post office in a steady state? Why?

(2) the mean customer time spent receiving or waiting for service

(3) the mean number of customers in line

(4) the mean number of customers receiving or waiting for service

(5) the probability there is no customer in line.

5 (= 20 points)
Consider a society with three social class states, Suppose that intergenerational mobility is

characterized by a transition matrix (as below P) which does not change over time.

0.6 04 0
P= 103 04 03
0 0.7 03

What will be the distribution of these three class states in the long run?
Hint: t = ntP

6. (15 points)
1% of grownups at age 40 who participate in routine screening have cancer. 80% of them with
cancer get positive mammography. 9.6% of them without cancer get positive mammography.

A 40-year old man participates in routine screening and has a positive mammography. What’s the
probability he has cancer?

Hint;

_ PBlAPA)
P(AB)=

P(B|A)P(A,)+ P(BIA)P(A,)+...+ P(B|A,)P(A,)

= A\ A




