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282 Chapter &6 WDistribution and Network Models

27 Tmm%ﬁn@ﬁtyﬁﬂwCampmyﬁea&ﬁdmmpi&mmddmplmm
x&mafwubﬁdwsinﬂw?«tﬁiy,kmeﬁmmmmmimwmm
mwﬂa&i&cmﬂﬂaﬁm&ﬂam%&auﬂa&,mmmﬁ
mwMMmmmmMmmmrm
Using the following network of roads and streets, what is the roulie a driver beginning
aWiMMm‘m&xﬁmwﬁhmﬁﬁmm

keep or replace a firm's computer
‘ he equipment. a decision must also be |
made as to how long the new equipmint will be used. The are from node ) to node 1 |
represents the decision to keep the creit equipment one year and replace it at the end
of the year. The arc from node O Hode 2 represents the decision to keep the current
equipment two years and replace it at the end of vear 2. The numbers above the arcs
indicate the total cost assog with the equipment replacement decisions. These
costs include discountediptifchase price, trade-in value. operating costs, and mainte-
mm‘um;@wwmammmmmmcmw
replacement policy fer the four-vear period. LO 4
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Problems 325

of shifts I through 5. Also, assume that the projected required number of nurses factors
in time for each nurse to have a meal break,

Formulate and solve the nurse scheduling problem as an integer program for one
day for the data given below.

Hint: Note that exceeding the minimum number of needed nurses in each shift is
acceptable so long as the total number of nurses over all shifts Is minimized, LO 4

Shift Time

12:00 am. ~ 400 am.
$00 s, - 8O0 a8,
BD0am - 1200r 0

1200prm. -400p M.
400 M. - 800 R,
800 p.. ~ 12:00 4

e L B G R e

e

Gmmmm er Enterprises must choose among a s
new Eﬂ\’mﬂf fternat ntial iﬂmﬁi mﬂm the m
value of the future stream of returns, the capital requirements, and the avail
Tunds over the pext theee years are summarized as follows. LO §, 7 .

T
¥

Net Present
Value ($)

shOUSe expansion 4,000

= sive warehouse expansion 6000 : : 3500
Tast market naw prodkct 10500, ¥/ 6000 4000 5000
artising compaign 4008, ™ 2000 1,500 1,800

Basic research : g 5,000 1,000 4,000
Purchase new equipment 4 1,000 500 500
Capital funds available 10,500 7.000 8750

&7 %
a. Develop and solve gy fiteger programming model for maximizing the net present

value, o W,
b Assume that M%am: of the warehouse expansion projects can be implemented.
Modify youg fhodel of part (a).

©. Supposeghat, if test marketing of the new product is carried out, the advertising

umpaign also must be conducted. Modify your formulation of part (b) to reflect

Q. Cinnecting Rods Production, Hawkins Manufacturing Company produces con-
mecting rods for 4- and 6-cylinder antomobile engines using the same production
line. The cost required to set up the production line to produce the $-cylinder
connecting rods is $2000, and the cost required 1o set up the production line for the
G-cylinder connecting rods is $3500. Manufacturing costs are $15 for each 4-cyl
inder connecting rod and $18 for each 6-cylinder connecting rod. Hawkins makes
a decision at the end of each week as 1o which product will be manufactured the
following week. If a production changeover is necessary from one week to the next,
the weekend is used 1o reconfigure the production line. Once the line has been set
up, the weekly production capacities are 6000 6-cylinder connecting rods and 8000
d-cylinder connecting rods. LO &
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Let

X4 = the number of 4-cylinder connecting rods produced next week
X = the number of 6-cylinder connecting rods produced next week
& = !nfﬁw;mdmumtmiswnpmmthewimdermﬁngmds
0 #f otherwise
5 = 1 if the production line is set up to produce the 6-cylinder connecting rods:
{1 if otherwise
& Using the decision variables x; and 5. write a constraint that limits next week's
production of the 4-cylinder connecting rods to either 0 or 8000 units.
b ﬁmg&edmmmmb&axam&macmmﬁmznﬂ:m*

production of the 6-cylinder consecting rods to either 0 or s

€. Write three constraints that. taken together, limit the prode ag rods for
next week.
d. Write an objective function for minimizing the cost far next week.
10. Locating Police Substations. Grove City is considening the relocation of several
police substations o obtain better enforcement erime areas. The focations

under consideration together with the areas

hour requirements, by dcpumnmt are as fua%m,

Z !..-E,: 3

Department Product 1 " % Product2 Product 3
A : 300 200
B 1.00 250
c 0.25 0.25

naxmgmemnpmﬁmmm the labor-hours available are 450 in department A,

350 in department B, and 50 in department C. The profit contributions per unit are $25

for product 1, $28 for product 2, and $30 for product 3. LO &

2. Formulate s linear programming model for maximizing total profit contribation.

b. Solve the lincar program formulated in part {a). How much of each product should
be produced, and what is the projected total profit contribation?

¢. After evaluating the solution obtained in part (b}, one of the production supervisors
noted that production setup costs had not been taken into account. She noted that
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S Trudkdosd
Ciey 1
City 2
City 3
City 4
City 5
City &
City7
City 8
City 9
City 10
City 11

Problems 327

setup costs are $400 for product 1, 5550 for product 2. and $600 for product 3. If
ﬂmmﬂﬁmdmhpﬁhpm(b)ismwuﬂ.%ahmmmm
after taking into account the setup costs?

d mmmmmwmm&mmcmmm
aﬁgmuejmmmmmmmmm Formulate a mixed-
integer linear program that takes setup costs into account, Management also stuted
that we should not consider making more than 175 units of product 1. 150 units of
product 2, or 140 units of product 3.

€. Solve the mixed-integer linear program formulated in part (dy. How much of each
mmm&mmmkummmmﬁuﬁw
Compare this profit contribution to that obtained in part (c).

- Carrier Selection. Offhaus Manufacturing produces office pplies but outsources

the delivery of its producis to third-panty carriers. Offh:
Dayton, Ohio, manufacturing facility and has asked afr
business. Seven carriers have responded with bids, 71
truckload) are shown in the wble. For exan e tabl :
the business to cities 11-20. The right side provides the number of truck-

“oBecanse dealing with too many carriers can be cumbersome, Offhaus would like to

fumit the number of carriers it uses 1o theee. Also, for customer relationship reasons,

Difhaus wants each city to be assigned to only one carrier {that is. there is no splitting

of the demand to a given city across carriers). LO 5, 8

@& i)wciupamadﬂmwiﬂy&id&clkmuhmdcwﬁmm&ﬂmd{ymm&wws&m
ments that minimize the cost of shipping. Solve the model and report the solution.
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b (Kﬂmuisnﬁmwhﬁa&meis%mmmﬂuofmﬁestes&mkm
ﬂwm;mmminm(ﬂﬁxmmmgﬁum!wm?
awmmm.mmmmmmwmwy?

i3 mcmyimwumnmmmcwm
system example in Section 7.3, LO 7
a Medifyﬂwﬁu%&mﬁmuinﬁm&m?}bmhhmﬁcym
that one plant, but not two. must be located either in Detroit or in Toledo.
h Mﬂﬂifyﬂmfmmwimm&&cﬁm?jmwfermm&ywm

Manme&um;imumb:mm@ﬁﬁwmxmm y, and St. Louis,

centers across the United Statex containing servers that store a
the Internet. Suppose that Galaxy Cloud Services curren

15, Location (revisited). Conside
problem discussed in Section 7.3, The file Qhio[stFull contains data for all of Ohio's
88 counties. The file contains an 8§ X g;@thMﬁmmmhbﬁq

- the 88 counties. The entries in the matri 'ﬁmaﬂdmmﬂh&ﬁmﬂeﬁmmﬂy

Northshore Bank is working to develop an efficient work
part-time teliers. The schedule must provide for efficient

On Fridays thi bank is open from 9:00 A.M. to 7:00 k.. The number of tellers necessary
o provide e customer service during each howr of operation is summarized heve.
Number Number
Time of Tellers Time of Tellers

200 234 ~10:00 4.3 & 200 pe~3:00 #.00. é
$0:00 A -11:00 an 4 300 e~ 400 F 4
11:00 am Noon 8 400 v 500 P 0. 7
Noon-100 ru. 10 500 pm~5008 8 é
100 P ~200 P 9 600 o ~700 P &
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Chapter 9 _Project Schaduling: PERT/CPM

5. qummmmwmmmmkm
ﬁagC&mwujmmmiMbyﬁm&ﬁmém&lSWmmm
mmy&mmmAmsmxmm¢me
tnsmmmdhthsthmwmksmiﬁag&cﬁv%ﬁsﬁa&dﬂiﬁwmtmd
M.Aﬂhkyafwmwukmamingthwmsmwmﬁ!mhumuw
activity schedule for the project. In particular, how has the slack fo each activity
changed? LO 1, 2

6. WMMWMT@M;W@%WA

# project network to describe the activities that must be

date. In addition, they have estimated the time of each sct

{in'weeks). LO 2

b 4
a. Identify the critical path.
b. How much time will be needed to ¢ .
¢. Can activity D be delayed without de
d Caaae(iﬁty(‘htée&aycd%&s ying the entire project? If so, by how many

weeks?
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MGMT 651 — Analytics for Managerial Decision-Making
Homework 5
Worth 100 points

DO NOT FORGET TO TYPE YOUR NAME ON THE FIRST PAGE OF YOUR HOMEWORK SUBMISSION DOCUMENT

1. (10 points) Chapter 6 Problem 28

2. (15 points) A company is considering 4 locations to open warehouses: New York, Los
Angeles, Chicago and Atlanta. Each warehouse can ship up to 100 units per week. The
weekly fixed cost of keeping each warehouse open is $400 for N'Y, $500 for LA, $300 for
Chicago, and $150 for Atlanta. The company’s customers are spread across three well-
defined regions across the country. Region 1 requires 80 units per week, region 2 requires 70
units per week and region 3 requires 40 units per week. The unit transportation costs for each
warehouse to a region are shown in the following table:

Table of Unit Transportation Costs
TO
FROM Region 1 Region 2 Region 3
New York $20 $40 $50
Los Angeles 48 15 26
Chicago 26 35 18
Atlanta 24 50 335

The company wants to meet weekly demands at minimum cost, subject to the preceding
information and he following strategic criteria:

o Ifthe NY warehouse is opened, then the LA warehouse must be opened.

e At most two warehouses can be opened.

 Either the Atlanta or LA warehouse must be opened.

Formulate a mixed integer linear program (MILP) for this problem and solve using POM/OM
(Integer and Mixed Integer Programming). Interpret your results: (a) which warehouse

locations are selected? (b) What is the transportation schedule and what is the total transportation
cost?

3. (15 points) Chapter 7 Problem 8. You may want to review the Capital Budgeting example in
Chapter 7 of the textbook.

4. (10 points) Chapter 7 Problem 9

5. (20 points) Chapter 7 Problem 11. Solve part “e” using POM/OM (Integer and Mixed
Integer Programming).

6. (15 points) Chapter 7 Problem 14

7. (15 points) Chapter 9 Problem 6

Submit your homework as one single attachment with your name on the cover page. Include POM-QM/Excel QM input and output screenshots
wherever applicable. lof1




