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4, The Pinewood Furniture Company produces chairs and tables from two resonrces—labor and
wond. The company has 80 hours of labor and 36 pounds of wood wvailable each day. Demand for
chairs is limited to 6 per day. Each chair requires 8 hours of labor and 2 pounds of wood, whereas a
table requires 10 hours of labor and 6 pounds of wood. The profit derived from each chair is $400
and from each table, $100. The company wants to determine the number of chairs and tables to
produce cach day in order lo meximize profir.

a. Formulate a linear programming mode] for this problem.
b, Salve this madel by using graphical analysis,

5. In Problem 4, how much labor and wood will be unused if the optimal numbers of chairs and
tubles are produced?

6. In Problem 4, vxplain the effect on the optimal solution of changing the profit on o table from $100

ter $300.
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2. The Munchies Cereal Company makes a cereal from several ingredients. Two of the ingredicnis, oats
and rice, provide vitamins A and B. The company wants to know how many ounces of oats and rice it
should include in each box of cereal 1o meet the minimum requirements of 48 milligrams of
vitamin A and 12 milligrams of vitamin B while minimizing cost. An ounce of oats contributes 8§ mil-
ligrams of vitsmin A and 1 milligram of vitamin B, whereas an ounce of rice contributes 6 milligrams
of A and 2 milligrams of B. An ounce of oats costs $0.05, and an ounce of rice costs $0.03.

a. Formulate a linear programming model for this problem.
b Solve this model by using graphical analysis.

3." What would be the effect on the optimal solution in Problem 2 if the cost of rice increased from

$0.03 per ounce to $0.06 per ounce?
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31. Angela and Bob Ray keep a large garden in which they grow cabbage, tomatoes, and onions to make
two kinds of relish—chow-chow and tomato. The chow-chow is made primarily of cabbage, whereas
the tomato relish has more tomatoes than chow-chow. Both relishes include onions, and negligible

amounts of bell peppers and spices. A jar of chow-chow contains & ounces of cabbage, 3 ounces of
tomatoes, and 3 ounces of onions, whereas a jar of tomato relish contains 6 ounces of tomatoes,
6 ounces of cabbage, and 2 ounces of onions. The Rays grow 120 pounds of cabbage, 90 pounds of
tomatoes, and 45 pounds of onions each summer, The Rays can produce no more than 24 dozen jars of
relish. They make $2.25 in profit from a jar of chow-chow and $1.95 in profit from a jar of tomato rel-
ish. The Rays want to know how many jars of each kind of relish to produce to generate the most profie

a. Formulate a linear programming model for this problem,
b. Solve this madel graphically.
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22. Gillian's Restaurant has an ice-cream counter where it sells two main products, ice cream and
frozen yogurt, each in a variety of flavors. The restaurant makes one order for ice cream and yogurt
each week, and the store has enough freezer space for 115 gallons total of both products. A gallon of
frozen yogurt costs $0.75 and a gallon of ice cream costs $0.93, and the restaurant budgets $90 each
week for these products. The manager estimates that each week the restaurant sells at least twice as

much ice cream as frozen yogurt. Profit per gallon of ice cream is $4.15, and profit per gallon of
yopurt is $3.60,

Formulate a linear programming model for this problem.
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8. Irwin Textile Mills produces two types of cotton cloth—denim and eorduroy. Corduray is a heavier
.grade of cotton cloth and, as such, requires 7.5 pounds of raw cotton per yard, whereas denim
requires 5 pounds of raw cotton per yard. A yard of corduroy requires 3.2 hours of processing time;
2 yard of denim requires 3.0 hours. Although the demand for denim is practically unlimited, the
maximum demand for corduroy is 510 yards per month. The manufacturer has 6,500 pounds of
cottan and 3,000 hours of processing time available each month. The manufacturer makes a profit
of $2.25 per yard of denim and $3.10 per yard of corduroy. The manufacturer wants 10 know how

many yards of each type of cloth to produce to maximize profit.

a. Formulate a linear programming model for this problem.

b. Transform this model into standard form.

10. Solve the linear programming model formulated in Problem 8 for Irwin Mills by using the
computer,

a. If Irwin Mills can obtain additional cotton or processing time, but not both, which should
it select? How much? Explain your answer.

b. Identify the sensitivity ranges for the objective function coefficients and for the constraint
quantity values. Then explain the sensitivity range for the demand for corduroy.

© How much extra cotton and processing time are left over at the optimal solution? Is the
demand for corduroy met?

d. What is the effect on the optimal solution if the profit per yard of denim is increased from
5§2.25 to $3.007 What is the effect if the profit per yard of corduroy is increased from $3.10
to $4.007

& What would be the effect on the optimal solution if lrwin Mills could obtain only 6,000
pounds of cotton per month?

el

Variable Value Reduced Cost Original vVal Lower Bound  Upper Bound
X1 456 0 2,25 0 2,9063
b 510 1] 31 2,4 Infinity
Constraint  DualValue  Slack/Surplus Original val Lower Bound  Upper Bound
Constraint 1 1] 395 6500 6105 Infinity
Constraint 2 0,75 0 3000 1632 3237
Constraint 3 0,7 0 510 0 652,3077
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14, Rucklehouse Public Relations has been contracted to do a survey following an election primary in
New Hampshire. The firm must assign interviewers to conduct the survey by telephone or in per-
son. One person can eonduct 80 telephone interviews or 40 personal interviews in a single day. The
following criteria have been established by the firm to ensure a Fepresentative survey:

B At least 3,000 interviews must be conducted,
B At least 1,000 interviews must be by telephone.
B At least 800 interviews must be personal,

An interviewer conducts only one type of interview each day. The cost is $50 per day for a tele-
phone interviewer and $70 per day for a personal interviewer. The firm wants to know the mini-
mum number of interviewers to hire in order to minimize the total eost of the survey.

Formulate a linear programming model for this problem.
16. Solve the linear programming model formulated in Problem 14 for Rucklehouse Public Relations
by using the computer.

2. [Ifthe firm could reduce the minimum intervisw requirement for either telephone ar
Personal interviews, which should the firm select! How much would a reduction of one
interview in the requirement you selected reduce total cost? Solve the model again, using
the computer, with the reduction of this one interview in the constraint TEquirement to
verify your answer,

b. Identify the sensitivity ranges for the cost of personal interview and the number of total

| interviews required.
&. Determine the sensitivity ranges for the dajl
number of persona) interviews required,
& Does the firm conduet

¥ cost of a telephone interviewer and the

Increase the number of personal interviews conducted from 800 :u.riqtr;jduﬁ jﬂ:ﬂ?‘mt 9

Variable Value Reduced Cost Original Val Lower Bound Upper Bound
X1 27,5 0 50 0 140
X2 20 o 70 25 Infinity
Constraint  Dual Value Slack/Surplus Original val Lower Bound  Upper Bound
Constraint 1 -0,625 0 3000 1800 Infinity
Constraint 2 0 1200 1000 -Infinity 2200
Constraint 3 -1,125 0 200 0 2000

J'é) X2 Nimbe— ‘//é.éwéﬂ_ 2 fervrCarrs = S .:-ba‘,/a-/?
¥ : Ao be 4-7‘ /v.rw/ i rwenlrf A 4T /}:{/47_

5 5 = 5K ¢+ 79 X
/%Af/uzj& Z=
e A $Ox + 40 %2 23899
.ﬁ:é;e.c gIx, S /OO

2(“ ?:2 .-"3'-"'0

Alp Giray Ozen | 0533 54991 08 | alp@lecturem



lecturemania

f‘d Q) Vorsared irbrviews, becovie 175 Load Valee 2 sy
Ora. s ferviess wor/d pedoce I cost 9 ;",(,..&573‘,

J) st ot a /v.ruma/ hierviews . 256 £ ¢y £ 052
lofad ihterviews reguied , [FOO & by £ oo

,;-,) ﬂw} cos? a-/ é—éﬂéﬁ Mferviens O 4o £/¢0

WMomber of pesael st dens [/ o £ by £ 2000
J) 1200 plre. felophora foo o'

6’) Gt~ wil rrcrecse -é;‘.f' (1229 -'&gd')' /s 125 =4 50

Lorent losh b2 2= Z05.504 20. 720 ~ Z 35S
N ews CorsF wrll be: 2= 1:’71‘57‘4;&:_;2.25

11. The Bradley family owns 410 acres of farmland in North Carolina on which they grow com and
tobacco. Each acre of corn costs $105 to plant, cultivate, and harvest; each acre of tobacco costs
5210, The Bradleys have a budger of $52,500 for next year. The government limits the number of
acres of tobacca that cav. be planted to 100. The profit from each acre of corn is $300; the profit

from each acre of tobacco is $520, The Bradleys want to know how many acres of each exop to plant
in order to maximize their profit.

Formulate a linear programming model for this problem.
13. Solve the linear programming model formulated in Problem 11 for the Bradley farm by using the
COMpPUTE,

a. The Bradleys have an opportunity to lease some extra land from a neighbor. The neighbor
is offering the land to them for $110 per acre. Should the Bradleys lease the land at that
price? What is the maximum price the Bradleys should pay their neighbor for the land, and
how much land should they lease at that price?

b. The Bradleys are considering taking out a loan to inerease their budget. For each dollar they
borrow, how much additional profit would they make? If they borrowed an additional
£1.000. would the number of acres of corn and wobacco they plant change?

&. How many acres of farmland will not be cultivated at the optimal solution? Do the Bradleys
use the entire 100-acre tobacco allotment?
‘ vﬂlﬂl wuu[d I.hE pIDﬁt fDT oorn hav: to b: fﬂr Ih.: B;ad]m 1o th: gn-]}- com?®
&. If the Bradleys can obtain an additional 100 acres of land, will the number of acres of carn
and tabacco they plan to grow change?

If the Bradleys decide not to cultivate a 50-acre sectinn as part of a crop recovery program,
how will it affect their crop plans?
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Variable Value Reduced Cost Original Val Lower Bound  Upper Bound
Xi 320 0 300 260 520
X2 a0 0 520 300 600
Constraint  Dual Value Slack/Surplus Criginal val Lower Bound Upper Bound
Constraint 1 &0 0 410 400 500
Constraint 2 2,0952 1) 52500 43050 53550
Constraint 3 0 10 100 90 Infinity
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36. Marie McCoy has committed to the local PTA to make some items for a bake sale an Saturday. She
has decided to make some combination of chocolate cakes, loaves of white bread, custard pies, and
sugar cookies. Thursday evening she went to the store and purchased 20 pounds of flour, 10 pounds
of sugar, and 3 dozen eggs, which are the three main ingredients in all the baked goods she is think-
ing about making, The following table shows how much of each of the main ingredients is required

for each baked good:
Ingredient
Flour {cups) Sugar{cups)  Eggs Baking Time { min.)
Cake 25 2 2 45
Bread 9 0.25 ] 35
Pie 13 1 5 50
Cookies 2.5 1 2 16

Thereare 18.5 cups in a 5 pound bag of flour and 12 cupsina 5 pound bag of sugar. Marie plans to
et up and start baking on Friday morning after her kids leave for schaol and finish before they
return after soccer practice (8 hours). She knows that the PTA will sell a chacolate cake for §12,
a loaf of bread for $8, a custard pie for $10, and a batch of cookies for 36, Marie wants to decide

how many of each type of baked good she mwmmmaderfurmmwmkgmemm
maney possible,

Formulate a linear Programming model for this problem,

37. Solve the linear programming model formulated in Problem 36 for Marje McCay.
a. Are any of the ingredients left aver?
b. If Marie could get more of any ingredient, which should it be? Wiay?
c. If Marie could get 6 more €883, 20 more cups of flour, or 30 more minutes of gven time,

which should she chogse? Why?
Variable Value Reduced Cost Original Val Lower Bound  Upper Bound
X1 2,7318 0 12 & 12,6286
X2 3,2222 0 8 7,2414 16,9241
X3 0 6,6517 10 —~ e ity 16,6517
X4 15,2682 0 6 35,3714 12
Constraint  Dual Value  Slack/Surplus Original val Lower Bound  Upper Bound
Constraint 1 0,0843 L] 74 50,8378 94,3714
Constraint 2 1] 2,4626 24 21,5374 Infinity
Constraint 3 1,2385 o 38 10,8976 42,8974
Constraint 4 0,2069 o 480 400,7778 5514167
bops  Tive Cuiz) | faorTy
B e o -
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