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and 

a. 	 Use the graphical method to solve this model. 

b. 	 Incorporate this model into a spreadsheet and then 
use Solver to solve this model. 

AS 2.14. Use Analytic Solver to formulate and solve the model 
shown in Problem 2.13 in a spreadsheet. 

2.15. Because of your knowledge of management science, your 
boss has asked you .to analyze a product mix problem involving 
two products and two resources. The model is shown below in 
algebraic form, where XI and X2 are the production rates for the 
two products and P is the total profit. 

Maximize P= 3xI + a2 
subject to 

XI+X2~ 8 (resource 1) 

2Xl+X2~1O (resource 2) 
and 

a. 	 Use the graphical me.thod to solve this model. 

b. 	 Incorporate this model into a spreadsheet and then 
use Solver to solve this model. 

AS 2.16. Use Analytic Solver to formulate and solve the model 
shown in Problem 2.15 in a spreadsheet. 

2.17. Independently consider each of the following changes in 
the Wyndor problem. In each case, apply the graphical method 
by hand to this new version of the problem, describe your con
clusion, and then explain how and why the nature of this conclu
sion is different from the original Wyndor problem. 

a; 	 'The wij(prpfit for the windows now is $200. 

b. 	 1'6 ju~tify introducing these two new products, 
. Wynnor-management now requires that the total 
number of doors and windows produced per week 
must be at least 10. 

c. 	 The functional constraints for Plants 2 and 3 now 
have been inadvertently deleted from the model. 

2.18. Weenies and Buns is a food processing plant that manu
factures buns and frankfurters for hot dogs. They grind their own 
flour for the buns at a maximum rate of 200 pounds per week. Each 
bun requires 0.1 pound of flour. They currently have a contract 

with Pigland, Inc., which specifies that a delivery of 800 pounds of 
pork product is delivered every Monday. Each fraDkfurter requires 
114 pound of pork product. All the other ingredients in the buns 
and frankfurters are in plentiful supply. FInally, the labor force at 
Weenies and Buns consists of five employees working full time (40 
hours per week each). Each bun requires two minutes of labor, and 
each frankfurter requires three minutes of labor. Each bun yields a 
profit of $0.20, and each frankfurter yields a profit of $0.40. 

Weenies and Buns would like to know how many buns and 
how many frankfurters they should produce each week so as to 
achieve the highest possible profit. 

a. 	 Identify verbally the decisions to be made, the con
straints on these decisions, and the overall measure 
of performance for the decisions. 

b. 	 Convert these verbal descriptions of the constraints 
and the measure of performance into quantitative 
expressions in terms of the data and decisions. 

c. 	 Formulate and solve a linear programming model 
for this problem on a spreadsheet. 

d. 	 Formulate this same model algebraically. 

e. 	 Use the graphical method to solve this model. 

2.19. The Oak Works is a family-owned business that makes 
handcrafted dining room tables and chairs. They obtain the oak 
from a local tree farm, which ships them 2,500 pounds of oak each 
month. Each table uses 50 pounds of oak while each chair uses 
25 pounds of oak. The family builds all the furniture itself and 
has 480 hours of labor available each month. Each table or chair 
requires six hours of labor. Each table nets Oak Works $400 in 
profit, while each chair nets $100 in profit. Since chairs are often 
sold with the tables, they want to produce at least twice as many 
chairs as tables. 

The Oak Works would like to decide how many tables and 
chairs to produce so as to maximize profit. 

a. Formulate and solve a linear programming model 
for this problem ona spreadsheet by using the Excel 
Solver. 

AS b. Use Analytic Solver to formulate and solve this 
model in a spreadsheet. 

c. Formulate this same model algebraically. 

2.20. Read the referenced article that fully describes the man
agement science study summarized in the application vignette 
presented in Section 2.6. Briefly describe how linear program
ming was applied in this study. Then list the various financial 
and nonfinancial benefits that resulted from this study. 

2.21. Nutri-Jenny is a weight-management center. It produces 
a wide variety of frozen entrees for consumption by its cli
ents. The entrees are strictly monitored for nutritional content 
to ensure that the clients are eating a balanced diet. One new 

Calories 
Calories from Fat Vitamin A Vitamin C Protein Cost 

Item (per oz.) (per oz.) (IU per oz.) (mg per oz.) (g, per oz.) (per oz.) 

Beeftips 54 19 0 0 8 40¢ 
Gravy 20 15 0 1 0 35¢ 
Peas 15 0 15 3 15¢ 
Carrots 8 0 350 1 18¢ 
Dinner roll 40 10 0 0 10¢ 



Solved Problems 
The solutions are available at www.mhhe.comIHillier6e. 

3.51. Farm Management 
Dwight and Hattie have run the family farm for over 30 years. 
They are currently planning the mix of crops to plant on their 
120-acre farm for the upcoming season. The table gives the 
labor-hours and fertilizer required per acre, as well as the total 
expected profit per acre for each of the potential crops under 
consideration. Dwight, Hattie, and their children can work at 
most 6,500 total hours during the upcoming season. They have 
200 tons of fertilizer available. What mix of crops should be 
planted to maximize the family's total profit? 

a. 	 Fonnulate and solve a linear programming model for this 
problem in a spreadsheet. 

b. 	 Fonnulate this same model algebraically. 

Labor Fertilizer 
Required Required Expected 

(hours per (tons per Profit (per 
Crop acre) acre) acre) 

Oats 50 1.5 $500 
Wheat 60 2 $600 
Corn 105 4 $950 

3.52. Diet Problem 
The kitchen manager for Sing Sing prison is trying to decide 
what to feed its prisoners. She would like to offer some com
bination of milk, beans, and oranges. The goal is to minimize 
cost, subject to meeting the minimum nutritional requirements 
imposed by law. The cost and nutritional content of each food, 
along with the minimum nutritional requirements, are shown 
below. What diet should be fed to each prisoner? 

a. 	 Formulate and solve a linear programming model for this 
problem in a spreadsheet. 

b. 	 Formulate this same model algebraically. 

Oranges 
Navy (large Minimum 

Milk Beans Calif. Daily 
(gallons) (cups) Valencia) Requirement 

Niacin (mg) 3.2 4.9 0.8 13.0 
Thiamin (mg) 1.12 1.3 0.19 1.5 
Vitamin C 
(mg) 32.0 0.0 93.0 45.0 
Cost ($) 2.00 0.20 0.25 

3.53. Cutting Stock Problem 
Decora Accessories manufactures a variety of bathroom acces
sories, including decorative towel rods and shower curtain 
rods. Each of the accessories includes a rod made out of stain
less steel. However, many different lengths are needed: 12, 18, 
24, 40, and 60 inches. Decora purchases 60-inch rods from 
an outside supplier and then cuts the rods as needed for their 
products. Each 60~inch rod can be used to make a number of 
smaller rods. For example, a 60-inch rod could be used to make 
a 40-inch and an 18-inch rod (with 2 inches of waste), or five 
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12-inch rods (with no waste). For the next production period. 
Decora needs twenty-five l2-inch rods. fifty-two l8-inch rods, 
forty-five 24-inch rods, thirty 40-inch rods, and twelve 6O-inch 
rods. What is the fewest number of 60-inch rods that can be 
purchased to meet their production needs? Formulate and solve 
an integer programming model in a spreadsheet. 

3.54. Producing and Distributing AEDs at Heart Start 
Heart Start produces automated external defibrillators in each 
of two different plants (A and B). The unit production costs 
and monthly production capacity of the two plants are indi
cated in the table below. The automated external defibrillators 
are sold through three wholesalers. The shipping cost from 
each plant to the warehouse of each wholesaler along with the 
monthly demand from each wholesaler are also indicated in 
the table. The management of Heart Start now has asked their 
top management scientist (you) to address the following two 
questions. How many automated external defibrillators should 
be produced in each plant, and how should they be distributed 
to each of the three wholesaler warehouses so as to minimize 
the combined cost of production and shipping? Formulate and 
solve a linear programming model in a spreadsheet. 

Unit Shipping Cost 
Unit Monthly 

Ware- Ware- Ware- Produc- Produc
house house house tlon tion 

1 2 3 Cost Capacity 

Plant A $22 $14 $30 $600 100 
Plant B $16 $20 $24 $625 120 

Monthly 
Demand 80 60 70 

3.55. Bidding for Classes 
In the MBA program at a prestigious university in the Pacific 
Northwest, students bid for electives in the second year of their 
program. Each student has 100 points to bid (total) and must take 
two electives. There are four electives available: Management 
Science (MS), Finance (Fin), Operations Management (OM). and 
Marketing (Mkt). Each class is limited to 5 students. The bids sub
mitted for each of the 10 students are shown in the table below. 

Student Bids for Classes 

Student MS Fin OM Mkt 

George 60 10 10 20 
Fred 20 20 40 20 
Ann 45 45 5 5 
Eric 50 20 5 25 
Susan 30 30 30 10 
Liz 50 50 0 0 
Ed 70 20 10 0 
David 25 25 35 15 
Tony 35 15 35 15 
Jennifer 60 10 10 20 

www.mhhe.comIHillier6e

