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(b) After reviewing cable and instalation costs,
Grey Construction would lke o alter the costs
for installing cable TV between its houses.
‘The first branches need to be changed. The
changes are summarized in the following
table. What i the impact on total costs?
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£1940 In going from Quincy to Old Bainbride, there
ar 10 posible roads that George Ol ca ake.
Each road can be considered a branch in the
shortest-route problem.

(@) Using the following table, determine the

route from Quincy (node 1) to OId Bain-
bridge (node 8)that il minimize total dis-
tance traveled. All distances are in hundreds
of miles.

START  END DISTANCE
BRANCH  NODE  NODE  (100s OF MILES)
Branch 1 1 2 3
Branch2 1 3 2
Branch 3 2 4 3
Branch 4 3 s 3
Branch 5 4 s 1
Branch 6 4 6 4
Branch 7 5 7 2
Branch 8 6 ] 2
Branch 9 6 8 3
Branch10 7 g 6

(b) George Olin made a mistake in estimating

the distances from Quincy to OId Bainbridge.
The new distances are given in the following
table. What impact does this have on the short-
est route from Quincy 10 OId Bainbridge?




image6.png
BRANCH  NODE _ NODE
Branch 1
Branch 2
Branch3
Branch 4
Branch 5
Branch 6
Branch 7
Branch 8
Branch 9
Branch 10

Nooma s we -

£:941 South Side Oil and Gas, a new venture in Texas,
has developed an ol pipeline network to transport
oil from exploration felds to the refinery and other
locations. There are 10 pipelines (branches) in the
network. The oil flow in hundreds of gallons and the
network of pipelines are given in the following table.
(@) Whatis the maximum that can flow through the

network?
START  END REVERSE

BRANCH  NODE NODE CAPACITY CAPACITY FLOW
Branchl 1 2 10 4 10
Branch2 1 3 8 2l 5
Brach3 2 4 12 1 10
Brachd 2 s 6 6 0
Branchs 3 ] 8 1 5
Branch6 4 6 10 2 10
Branch? 5 6 10 10

Branch8 S 7 5 5 5
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Branch9 6 8 10 1 10
Branch10 7 8 10 1 s

(®) South Side Oil and Gas needs to maxify its pipe-
ine network flow patiers. The new data are given
inthe following table. What impact does this have
on the maximu flow through the network?

START END REVERSE
BRANCH NODE NODE CAPACITY CAPACITY FLOW.
Brnchl 1 2 10 4 10
Branch2 1 3 8 2 H
Banch3 2 4 12 1 10
Branch4 2 5 0 0 0
Branchs 3 5 8 1 H
Banch6 4 6 10 2 10
Branch7 5 6 10 10 0
Branch8 5 7 s H s
Branch9 6 8 10 1 10
Brach10 7 8 10 1 5
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1118 The Laurenster Corporation is getting into the con-
struction business. A list of activities and their
optimistic, most likely, and pessimistic completion
times are given in the following table for the next
construction project.
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(@) Develop a project network for this proble.

(b) Determine the expected duration and variance
for each actvity.

(©) Determine the ES, EF, LS, LF, and slack time
for each activity. Also determine the total proj-
ect completion time and critcal path(s).

(@ What s the probability that this job will finish
in 38 days orless?

‘The Laurenster Corporation needs to set up an as-
sembly line to produce & new product. The fol-
lowing table describes the relationships among the
activiies that need to be completed for this product
10 be manufactured.
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(@) Develop a project network for this problem.

(b) Determine the expected duration and variance
for each actvity.

(©) Determine the ES, EF, LS, LF. and slack time
for each activity. Also determine the total proj-
ect completion time and the critical path(s).

(@ Determine the probability that the project will
be completed in 34 days or less.

(©) Determine the probability that the project will
take longer than 29 days.




image11.png
1135 The managing partner of the Scott Corey account-
ing firm (sce Problem 11-34) has decided that the
system must be up and running in 16 weeks. Con-
sequently, information about crashing the project
‘was put together and is shown in the following
table:

NORMAL CRASH NORMAL
ACTVITY DOGDIATE  TME TIME  COST  crASH
PREDECESSORS (WEEKS) (WEEKS) (%) CoST®)

A = 32 800 9800
B - 43 900 10000
c A 6 4 12000 15000
D B 2 115000 15500
E A s 35000 8700
F c 2 1750 9000
G D.E 42 800 9400
H EG s 35000 6600

(@) If the project s to be
‘which activity or activities should be crashed to
do this at the least additional cost? What is the
total cost of this?
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(b) List all the paths in this network. After the
crashing in part (a) has been done, what is
the time required for each path? If the proj-
ect completion time must be reduced another
week so that the total time is 15 weeks, which
activity or activities should be crashed? Solve
this by inspection. Note that it is sometimes
beter to crash an activity that is not the least
cost for crashing if it is on several paths rather
than to crash several activities on separate
paths when there is more than one critical
path.
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£:7-16 A candidate for mayor in a small town has allocated
$40,000 for last-minute advertsing in the days pre-
ceding the election. Two types of ads will be used:
radio and television. Each radio ad costs $200 and
reaches an estimated 3,000 people. Each television
ad costs $500 and reaches an cstimated 7,000 peo-
pl. In planning the adverising campaign, the cam-
paign manager would ke o reach as many people
as possibe, but she has stpulated tht a least 10 ads
of cach type must be used. Also, the namber of radio
ads most be at least a great as the number of tele-
vision ads. How many ads of cach type should be
used? How many people will this reach?
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£:7-18 The dean of the Western College of Business must

plan the school's course offerings for the fll semes-
ter. Student demands make it necessary to offer at
least 30 undergraduate and 20 graduate courses in
the term. Faculty contracts also dictate that at least
60 courses be offered in total. Each undergradu-
ate course taught costs the college an average of
$2.500 in faculty wages, and each graduate course.
costs $3,000. How many undergraduate and gradu-
ate courses should be taught in the fall so that total
faculty salaries are kept to a minimum?
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Problems*

¢ 97 The management of the Executive Fumiture Corpo-
ration decided to expand the production capacity at
its Des Moines factory and to cut back the produc-
tion capacities a its other two factories. It also rec-
‘ognizes a shifting market for its desks and revises
the requirements at s three warchouses.

‘The table on this page provides the requircment
at ach of the warchouses, the capacity at cach of the
factoris, and the shipping cost per uni to ship from
each factory to each warchouse. Find the least-cost
‘way 1o meet the requirements given the capacity at
e iy dranny
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‘The hospital administator at St Charles General must
appoint head nurses to four newly established depart-
‘ments: urology, cardiology, orthopedics, and obstetrcs
In antiipation of this staffing probiem, she had hired
four nurses: Hawkins, Condriac, Bardot, and Hoolihan.
Believing in the quantitative analysis approach t prob-
lem solving, the administrator has interviewed each
nurse; considered his or her background, personality,
and talents; and developed a cost scale ranging from 0
1010010 be used in the assignment. A 0 for Nurse Bar-
ot being assigned o the cardiology unit implies that
she would be perfectly suited 0 thattask. A vlue close.
10100, on the other hand, would imply that she is not
at all suited o head that unit. The tablc below gives the
‘complete set of cost igures that the hospital adminis-
trator fel represented all possible assignments. Which
nurse should be assigned to which unit?

DEPARTMENT
UROLOGY CARDIOLOGY ORTHOPEDICS OBSTETRICS
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% 36
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241516 Colonel Electric s a large company that produces
lightbulbs and other eletrical products. One particu-
lar lightbulb is supposed o have an average life of
about 1,000 hours before it burns out. Periodically,
the company will test five of these and measure the
average time before these burn out. The following
table gives the results of 10 such samples:

SAMME 1 2 3 4 5 6 7.8 9 10

Mean 979 L0ST 10SO 934 LOT2 1,007 952 986 1,063 958
Range 50 94 57 65 135 134101 98 145 8

(s) What is the overall average of these means?
‘Whatis the average range?

(b) What are the upper and lower control imits for a
99.7% control chart for the mean?

(¢) Does this process appear to be in control?

Explain.




image1.png
four?

£-12-12 From historical data, Harry’s Car Wash estimates
that dirty cars arrive at the rate of 10 per hour
all day Saturday. With a crew working the wash
line, Harry figures that cars can be cleancd at the
rate of one every S minutes. One car at a time is
cleancd in this example of a single-channel wait-
ing line.
‘Assuming Poisson aivals and exponential service
times, find the

(a) average number of cars inline.
(b) average time a car waits before it is washed.
(c) average time a car spends inthe service system.
(@ wtlization rate of the car wash.

(e) probabilty that no cars are in the system.
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31223 Bill First, general manager of Worthmore Depart-
ment Store, has estimated that every hour of cus-
tomer time spent waiting in lin for a sales clerk to
become available costs the store $100 in lost sales
and goodwill. Customers arrive at the checkout
‘counter at the rate of 30 per hour, and the average
service time is 3 minutes. The Poisson distribution
describes the arivals, and the service times are ex-
ponentially distributed. The number of sales clerks
can be 2,3, or 4, with each one working at the same
rate, Bill estimates the salary and benefits for each
clerk o be $10 per hour. The store is open 10 hours
perday.

(@) Find the average time in the line if 2, 3, and 4
clerks are used.

(b) What s the total time spent waiting in line each
day if 2,3, and 4 clerks are used?

(©) Calculate the total of the daily waiting cost and
the daily service costif 2, 3, and 4 clerks are
B e e i
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39 Grey Construction would like to determine the least
expensive way of connecting houses it is building
with cable TV. It has dentified 11 possible branches
or routes that could be used to connect the houses.
‘The cost in hundreds of dollars and the branches are
summarized in the following table.

(@) What is the least expensive way to run cable to

the houses?

START END cosT
BRANCH NODE NODE (51005
Branch 1 1 2 s
Branch 2 1 3 6
Branch 3 1 4 6
Branch 4 1 s 5
Branch 5 2 6 7
Branch 6 3 7 5
Branch 7 4 7 7
Branch 8 s 8 4
Branch 9 6 7 1
Branch 10 7 9 6
Branch 11 8 9 2





