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() A service station has one gasoline pump. Cars wanting gasoline arrive according

to a Poisson process at a mean rate of 15 per hour. However, if the pump already is

being used, these potential customers may balk ( drive to another service station ). In

particular, if there are n cars already at the service station, the probability that an

arriving potential customer will balk isn/3 for n=1,2,3. The time required to service a

car has an exponential distribution with a mean of 4 minutes.

(&) Construct the rate diagram for this queueing system.(5%)

(b) Develop the balance equations.(5%)

(c) Solvethese equations to find the steady-state probability distribution of the
number of cars at the station.(5%)

(d) Find the expected waiting time ( including service) for those cars that stay.(5%)
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() Consider the transportation problem with the tableau below: (each 2 points,
total 20 points)

destinations
1 2 3 supply

. 1|77 [5] [2] ©

3

s2| [7] [e] [1z] '

2 3 7
o] [3]| |3

demand 1 5 . 15

a. How many basic variables will this problem have?
b. Aninitial basic feasible solution is found using the "Northwest Corner Method";
complete the computation (excluding X11) X21=___ X2 =__ ,X3=___ ,Xs3=__.
c. If u; (the dua variable for the first source) is equal to O, what is the value of

U, (the dual variable for the second source)?

v, (the dual variable for thefirst destination)?

V, (the dual variable for the second destination)?
d. Will increasing x,, improve the objective function? ___ (yes/no).
e. Regardless of whether the answer to (d) is"yes" or "no", what will be the value of
X1z if it isentered into the solution?

() You have been assigned to arrange the songs on the cassette version of
Madonna's latest album. A cassette tape has two sides (#1 and #2). The length and

type of each song are given in the table below (Each 4 points, total 20 points):

Song Type Length (minutes)

1 Ballad 4
2 Hit 5
3 Ballad 3
4 Ballad & hit 2
5 Ballad 4
6 Hit 3
7 neither ballad nor hit 5
8 Ballad & hit 4
Definethe variablesy; = 1if song #i ison side 1;
0 otherwise (i.e., if on side 2)
Thus, 1-y,= 1lif song# isonside2;

O otherwise (i.e., if onside 1)



For each restriction, choose alinear constraint from the list (&) through (i) below.
___ 1. Side#2 must have at least 3 ballads

2. Side#1 must have at least 2 hit songs

3. If song #2 ison side 1, then song #3 must be on side 2

____ 4. The number of hit songs on side 2 should be no more than 2

___5.1f both songs 1 & 2 are on side 1, then song 3 must be on side 2.

a Yotystystys > 3 b. yotyatyetys < 2 C. Yotystyetys > 2 d. y,tyz<1
e y1tyry3 <2 f.y1tyotys <2 0. VitYystystystys <2  h.y,tys>1

. Y1tyr-Yysz > 2 - yityotys <1 K. y1t+ystystys+ys <3 |. None of the
above

( ) A company is developing a replacement plan for its car fleet for a 5-year
planning horizon. At the start of each year, a decision is made as to whether a car
should be kept in operation or replaced. A car must be in service at least 1 year but
must be replaced after 3 years. The following table gives the replacement cost as a
function of the year a car is acquired and the number of years in operation. (Each 2
points, total 20 points)

Replacement cost for given yearsin operation
Year acquired 1 2 3
1 4000 5400 9800
2 4300 6200 8700
3 4800 7100 -
4 4900 - -

(@) Using nodes 1 to 5 represent years, fill the blanks next to arcs that represent the
replacement costs.
(b) Thetotal cost of shortest pathis .






