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¢ problem number indicates that g le

the back of the book. ast a partial

An f‘steg given in
o8 cansider the California Manufacturing Cg. exampl

Il:l'l'- Sec. 1.1 The mayor of San Diego now has coi;p:e(;
@l any's president to try 1o persuade him to byild 4
e @7 arehouse in that city. With the tax incentives
907§ the company, the president’s staff estimates thaz\:;b s
g0 ei.-ﬂuc‘ of building a factory in San Diego would be $7e e
! rasenli tlhc qmount of capital required to do this would be $4 mf}'
i on mjl:c ot present value of building a warehouse there woulrdnll)-
I}f’nllillion and the capital required would be $3 million, (This o ?
$ ﬂ“—mﬂ 4 be considered only if a factory also is being built theré) )
tiof The cOMpany president now wants the previous QR study re;-
el 0 incorporate t.he?,e new alternatives into the overall prob-
o, The Objective.Sf{Il is to find the feasible combination of in-
ments that maximizes the total net present value, given that the
— capital available for these investments is $10 million.
) Formulate a BIP model for this problem.

(b) Display this model on an Excel spreadsheet.

¢ () Use the computer to solve this model.

a fElCtD]‘y

11-2" Ayoung couple, Eve and Steven, want to divide their main
household chores (marketing, cooking, dishwashing, and launder-
ing) between them so that each has two tasks but the total time
they spend on household duties is kept to a minimum. Their effi-
ciencies on these tasks differ, where the tirn ch would need to
perform the task is given by the following table:

-1,

a

SR

Time Needed por U0

Laundry

Marketing Cooking  ©is 14580
Bve 4.5 hours 7.8 hours 3.6 hours 2.9 hours
Steven | 4.9 hours 7.2 hours 4.3 hours 3.1 hours

(@) F ormulate a BIP model for this problem.
(b) Display this model on an Excel spreadsheet.
€ (¢) Use the computer to solve this model.

1113, A real estate development firm, Peterson and Johnson, is

“Onsidering five possible development projects. The following table
Shﬁ.ws the estimated long-run profit (net present value) that each
prrf]eq would generate, as well as the amount of investment T€-
Hied fo undertake the project, in units of millions of dollars.
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Development Project
3 4 5
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Estim, b M v B e e
— ired 6 12 10 4 :
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Johnson, have

projects. Dave
t will

he Q
. “Whe
Riseq 'S of the firm, Dave Peterson and Ron

4d Ry, million of investment capital for these P =
oW want to select the combination of projects t

53!

maximize their ¢ .
; otal estimated
without i : ed long-run profit (net
out investing more thyg $20 million.p (net present value

a

Eb)) g?;n'iulate 4 BIP model for this problem.

i Up ay this model on an Excel spreadsheet.
se the computer to solve this model.

tlzrli-:gt;; v?:] board o.f dif’ectors of General Wheels Co. is consic
S i Tﬁrge <.:ap1ta] investments, Each investment can be mac

- Lhese investments differ in the estimated long-run prof
(net PI’?SCM value) that they will generate as well as in the amou:
Of’ c.aplial required, as shown by the following table (in units
millions of dollars):

Investment Opportunity

1 2.8 4 Brsl

Estimated profit 17 10 15 19 7 15
Capital required 43 28 34 48 17 32

=

The total amount of capital available for these investments is $1
million. Investment opportunities 1 and 2 are mutually exclusi
and so are 3 and 4. Furthermore, neither 3 nor 4 can be undertak
unless one of the first two opportunities is undertaken. There are
such restrictions on investment opportunities 5, 6, and 7. The ¢
jective is to select the combination of capital investments that w
maximize the total estimated long-run profit (net present valu
(a) Formulate a BIP model for this problem.

¢ (b) Use the computer to solve this model.

11.1-5. Reconsider Prob. 8.3-4, where a swim team coach nec
to assign swimmers to the different legs of a 200-yard medley
lay team. Formulate a BIP model for this problem. Identify
groups of mutually exclusive alternatives in this formulation.

11.1-6. Vincent Cardoza is the owner and manager of a mach
shop that does custom order work. This Wednesday afternoon,
has received calls from two customers who would like to place r
orders. One is a trailer hitch company which would like so
custom-made heavy-duty tow bars. The other is a mini-car-c
rier company which needs some customized stabilizer bars. B
customers would like as many as possible by the end of the w
(two working days). Since both products would require the
of the same twoO machines, Vincent needs to decide and infc
the customers this afternoon about how many of each product
will agree to make over the next two days.

Each tow bar requires 3.2 hours on machine 1 and 2 hours
¢ 2. Each stabilizer bar requires 2.4 hours on machine 1
Machine 1 will be available for 16 hc
over the next two days and machine 2 will be available for 15 ho
The profit for cach tow bar produced would be $130 and the pr
for each stabilizer bar produced wguld be $‘150.

Vincent now wants to determine the mix of these produc
at will maximize the total profit.

1P model for this problem.
ach to solve this model.

he model.

machin
3 hours on machine 2.

quantities th
(a) Formulate an
(b) Use a graphical appro
¢ (¢) Use the computer to solve t
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of the actual éﬁﬁiications of BIP by a company

or governmental agency mentioned in Sec. 11.2. Read the article

describing the application in the referenced issue of Interfaces.
Write a,‘IWO-pa'ge summary of the application and its benefits. Show how to reformulate these restrictions to fig
an Mip

ler”Z Select three of the actual ?pphc‘fltlons of BIP by a com— {134, The Toys REA-U' Cothpeny has dsyal
pany or governmental agency mentioned in Sec. 11.2. Read the ar R § oped two Hew
ticles describing the applications in the referenced issues of Inter- possible inclusion m 1ts product line for the upcoming Chgy‘;_i
faces. For each one, write a one-page summary of the application season. Setting up the production facilities o begin s
S henefits. would cost $50,000 for toy 1 and $80,000 for toy 2 groduc
costs are covered, the toys would generate a unit py f ice
toy 1 and $15 for toy 2. PIORIL of §1 f,
The company has two factories that are capable of rodycin
these toys. However, to avoid doubling the start-up cc,sé) B
factory would be used, where the choice would be based' iﬂst e
imizing profit. For administrative reasons, the same factoryan

11.3-1." The Research and Development Division of the Progres-
sive Company has been developing four possible new product lines.
Management must now make a decision as to which of these four
products actually will be produced and at what levels. Therefore.

an operations research study has been requested 0 find the most
profitable product mix. be used for both new toys if both are produced. 1

A substantial cost is associated with beginning the production Toy 1 can be produced at the rate of 50 per hour in facton |
of any product, as given in the first row of the following table and 40 per hour in factory 2. Toy 2 can be produced at the ;ag 5}"
Management’s objective is to find the product mix that maximizes 40 per hour in factory 1 and 25 per hour in factory 2. Facluries.
the total profit (total net revenue minus start-up costs). nd 2. respectively, have 500 hours and 700 hours of production "
hle before Christmas that could be used to produce these toys:

. not known whether these two toys would be contined

Product ristmas. Therefore, the problem is to determine how
: - 1v) of each new toy should be produced before Chnsi
2 3 :‘_ - v aximize the total profit.
Start-up cost 000 370,000 seogp0 () Fommulaieanivih model fon higipation |
Marginal revenue | $ M ¢ 90§ go ¢ (b Usethe computer to solve this model. L
S I [Chase Of ‘i}l

11.3-5." Northeastern Airlines is considering the pu
i 5 - long-, medium-, and short-range jet passenger airplanes. ThER

Le.t the continuous decision variables x;, . *3, and x be the e price would be $67 mﬂim]l f(ﬁ each long-range plane, M
PI'OleCUOfl LGyl of product_s 1, 2, 3, and 4, respectively. Manage-  ijion for each medium-range plane, and $35 million for """:7,
ment has imposed the following policy constraints on these vagables: opoce oo oo Hhonbgold gof lc)iirec'éors e e
=) ; - ar ..

mum commitment of $1.5 billion for these purchases: Regh

oe 1518
of which airplanes are purchased, air travel of al distances "
Janes would e 2

1. No more than two of the products can be produced.
2. Either product 3 or 4 can be produced only if either product I

B esiced. pected to be sufficiently large that these P he net 41
3. Bither  5x; + 3x, + 6x3 + 4x; = 6,000 at essentially maximurm capacity. It s estimaied e
or 4x; + 6x, + 3x3 + Sx4 = 6.000. profit (after capital recovery costs are subtracted) “-;angev :
e _ million per long-range plane, $3 million per mediv™
(a) Introduce au?ullary binary variables to formulate a mixed BIP  and $2.3 million per short-range plane-
model for this problem. It is predicted that enough trained pilots
Janes. If onty

(b) Use the computer to solve this model. the company to crew 30 new airp




