
Chapter 8

Linear Programming Applications - Dr. Samir Safi
MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.

Table 8-1

A small furniture manufacturer produces tables and chairs.  Each product must go through three stages of the

manufacturing process: assembly, finishing, and inspection.  Each table requires 3 hours of assembly, 2 hours of finishing,

and 1 hour of inspection.  Each chair requires 2 hours of assembly, 2 hours of finishing, and 1 hour of inspection.  The profit

per table is $120 while the profit per chair is $80.  Currently, each week there are 200 hours of assembly time available, 180

hours of finishing time, and 40 hours of inspection time.  Linear programming is to be used to develop a production

schedule.  Define the variables as follows:

T = number of tables produced each week

C = number of chairs produced each week

1) According to Table 8-1, which describes a production problem, what would the objective function

be?

A) Maximize 200T + 200 C

B) Maximize 120T + 80C

C) Maximize T + C

D) Minimize 6T + 5C

E) None of the above

1)

2) According to Table 8-1, which describes a production problem, which of the following would be a

necessary constraint in the problem?

A) T + C ≤ 200

B) T + C ≤ 40

C) T + C ≤ 180

D) 120T + 80C ≥ 1000

E) None of the above

2)

3) According to Table 8-1, which describes a production problem, which of the following would be a

necessary constraint in the problem?

A) 2T + 2C ≤ 40

B) T + C ≥ 40

C) 3T + 2C ≤ 200

D) 120T + 80C ≥ 1000

E) None of the above

3)

4) According to Table 8-1, which describes a production problem, suppose it is decided that there

must be 4 chairs produced for every table.  How would this constraint be wri5en?

A) T = 4C B) T ≤ C C) T ≥ C D) 4T = C

4)

5) According to Table 8-1, which describes a production problem, suppose it is decided that the

number of hours used in the assembly process must be at least 80 percent of the time available.

How would this constraint be written?

A) 3T + 2C ≤ 200

B) 3T + 2C ≥ 160

C) 3T + 2C ≤ 160

D) 3T + 2C ≥ 200

E) None of the above

5)

1



6) According to Table 8-1, which describes a production problem, suppose it is decided that the

number of hours used in the assembly process must be at least 90 percent of the number of hours

used in the finishing department.  How would this constraint be written?

A) 3T + 2C ≥ 162

B) 3T + 2C ≥ 0.9(2T + 2C)

C) 3T + 2C ≤ 0.9(2T + 2C)

D) 3T + 2C ≤ 162

E) None of the above

6)

Table 8-2

A small furniture manufacturer produces tables and chairs.  Each product must go through three stages of the

manufacturing process: assembly, finishing, and inspection.  Each table requires 4 hours of assembly, 3 hours of finishing,

and 1 hour of inspection.  Each chair requires 3 hours of assembly, 2 hours of finishing, and 2 hours of inspection.  The selling

price per table is $140 while the selling price per chair is $90.  Currently, each week there are 220 hours of assembly time

available, 160 hours of finishing time, and 45 hours of inspection time.  Assume that one hour of assembly time costs $5.00;

one hour of finishing time costs $6.00; one hour of inspection time costs $4.50; and that whatever labor hours are not required

for the table and chairs can be applied to another product.  Linear programming is to be used to develop a production

schedule.  Define the variables as follows:

T = number of tables produced each week

C = number of chairs produced each week

7) According to Table 8-2, which describes a production problem, what would the objective function

be?

A) Maximize 140T + 90C

B) Maximize T + C

C) Maximize 97.5T + 54C

D) Minimize 42.5T + 36C

E) Maximize 124.5T + 74.5C

7)

8) According to Table 8-2, which describes a production problem, suppose it was decided that all the

labor hour costs have to be covered through the sale of the tables and chairs, regardless of whether

or not all the labor hours are actually used.  How would the objective function be written?

A) Minimize 140T + 90C

B) Maximize T + C

C) Maximize 140T + 90C

D) Maximize 97.5T + 54C

E) Maximize 140T + 90C - 1100(T+C) - 960(T+C) - 202.5(T+C)

8)

9) According to Table 8-2, which describes a production problem, suppose you realize that you can

trade off assembly hours for finishing hours, but that the total number of finishing hours, including

the trade-off hours, cannot exceed 240 hours.  How would this constraint be wri5en?

A) −T − C ≤ 80

B) 4T + 3C ≤ 140

C) 3T + 2C ≤ 240

D) 7T + 5C ≤ 360

E) None of the above

9)
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10) Suppose that the problem described in Table 8-2 is modified to specify that one-third of the tables

produced must have 6 chairs, one-third must have 4 chairs, and one-third must have 2 chairs.

How would this constraint be written?

A) C = 2T

B) C = 4T

C) C = 6T

D) C = 3T

E) None of the above

10)

ESSAY.  Write your answer in the space provided or on a separate sheet of paper.

1) Cedar Point amusement park management is preparing the park's annual promotional plan for the coming

season.  Several advertising alternatives exist:  newspaper, television, radio, and displays at recreational shows.

The information below shows the characteristics associated with each of the advertising alternatives, as well as

the maximum number of placements available in each medium.  Given an advertising budget of $250,000, how

many placements should be made in each medium to maximize total audience exposure?  Formulate this as a

linear programming problem.

Type Cost

Maximum

number

Exposure

(1000s)

Newspaper 1500 100 80

Television 2200 50 120

Radio 750 50 45

Shows 150 3 10

2) A computer start-up named Pear is considering entering the U.S. market with what they believe to be a smaller

and faster computer than some of the existing products on the market. They want to get a feel for whether or

not customers would be willing to switch from some of the existing bigger brands to consider their product.

They want to collect a reasonable sample from across the U.S. representative of all age brackets. They have split

the U.S. into 2 regions: East and West. They want to at least 65% of their sample to cover the East and no fewer

than 25% of the West. They also have divided the age groups into 3 categories: 18-35, 36-69, and 70 and up.

They want at least 50% of their sample to be between 18-35 and at least 40% to be between 36-69. The costs per

person surveyed is given in the table below:

Region 18-35 36-69 70 and up

East $2.50 $2.00 $1.50

West $3.50 $3.00 $2.00

Assume that exactly 1,000 people are to be surveyed. The problem is for Pear Company to decide how many

people to survey from each age bracket within each region in order to minimize costs while meeting

requirements. Formulate this problem as a linear program.
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3) A computer start-up named Pear is considering entering the U.S. market with what they believe to be a smaller

and faster computer than some of the existing products on the market. They want to get a feel for whether or

not customers would be willing to switch from some of the existing bigger brands to consider their product.

They want to collect a reasonable sample from across the U.S. representative of all age brackets. They have split

the U.S. into 2 regions: East and West. They want to at least 65% of their sample to cover the East and no fewer

than 25% of the West. They also have divided the age groups into 3 categories: 18-35, 36-69, and 70 and up.

They want at least 50% of their sample to be between 18-35 and at least 40% to be between 36-69. The costs per

person surveyed is given in the table below:

Region 18-35 36-69 70 and up

East $2.50 $2.00 $1.50

West $3.50 $3.00 $2.00

Assume that exactly 1,000 people are to be surveyed. How many people should Pear Company survey from

each age bracket within each region in order to minimize costs while meeting all requirements?

4) A small furniture manufacturer produces tables and chairs.  Each product must go through three stages of the

manufacturing process: assembly, finishing, and inspection.  Each table requires 3 hours of assembly, 2 hours of

finishing, and 1 hour of inspection.  Each chair requires 2 hours of assembly, 2 hours of finishing, and 1 hour of

inspection.  The profit per table is $120, while the profit per chair is $80.  Currently, each week there are 200

hours of assembly time available, 180 hours of finishing time, and 40 hours of inspection time.  To keep a

balance, the number of chairs produced should be at least twice the number of tables.  Also, the number of

chairs cannot exceed six times the number of tables.  Formulate this as a linear programming problem.

Carefully define all decision variables.

5) A small furniture manufacturer produces tables and chairs.  Each product must go through three stages of the

manufacturing process: assembly, finishing, and inspection.  Each table requires 3 hours of assembly, 2 hours of

finishing, and 1 hour of inspection.  Each chair requires 2 hours of assembly, 2 hours of finishing, and 1 hour of

inspection.  The profit per table is $120, while the profit per chair is $80.  Currently, each week there are 200

hours of assembly time available, 180 hours of finishing time, and 40 hours of inspection time.  To keep a

balance, the number of chairs produced should be at least twice the number of tables.  Also, the number of

chairs cannot exceed six times the number of tables.  How many tables and chairs should the furniture

manufacturer produce to maximize profit?

6) Swearingen and McDonald, a small furniture manufacturer, produces fine hardwood tables and chairs.  Each

product must go through three stages of the manufacturing process: assembly, finishing, and inspection.  Each

table requires 12 hours of assembly, 20 hours of finishing, and 2 hours of inspection.  Each chair requires 4

hours of assembly, 16 hours of finishing, and 3 hours of inspection.  The profit per table is $150 while the profit

per chair is $100.  Currently, each week there are 300 hours of assembly time available, 220 hours of finishing

time, and 30 hours of inspection time.  To keep a balance, the number of chairs produced should be at least

twice the number of tables.  Also, the number of chairs cannot exceed 6 times the number of tables.  Formulate

this as a linear programming problem.  Carefully define all decision variables.  Find the solution.
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7) A fast food restaurant uses full-time and part-time help to meet fluctuating demand during the day.  The

following table presents projected need for workers at different times of the day:

Time Workers needed

  9:00-10:00   4

10:00-11:00   5

11:00-12:00   9

12:00-1:00 10

  1:00-2:00   8

2:00-3:00   4

3:00-4:00   3

4:00-5:00   6

There is a maximum of four full-time workers and the other workers are part-time workers.  Each full-time

worker is there from 9:00 until 5:00, while the part-time workers will work for 4 consecutive hours at a cost of

$4.00 per hour.  The cost of the full-time worker is $50 per day.  The company wishes to minimize total cost

while meeting the demands.  Formulate this as a linear programming problem.  Carefully define all decision

variables.
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Answer Key

Testname: CHAPTER 8

1) B

2) B

3) C

4) D

5) B

6) B

7) C

8) C

9) E

10) B

1)

Let X1 = number of newspaper placements     

X2 = number of television placements

X3 = number of radio placements

X4 = number of recreational shows

Maximize 80X1 + 120X2 + 45X3 + 10X4

Subject to: 1500X1 + 2200X2 + 750X3 + 150X4 ≤ 250000     

X1 ≤ 100

X2 ≤ 50

X3 ≤ 50

X4 ≤ 3

X1, X2, X3, X4 ≥ 0

2)

Let X1 = number of 18- to 35-year-olds interviewed in East

X2 = number of 36- to 69-year-olds interviewed in East

X3 = number of 70-year-olds and up interviewed in East     

X4 = number of 18-35 year olds interviewed in West

X5 = number of 36- to 69-year-olds interviewed in West

X6 = number of 70-year-olds and up interviewed in West

Minimize 2.5X1 + 2X2 + 1.5X3 + 3.5X4 + 3X5 + 2X6     

Subject to: X1 + X2 + X3 ≥ 650

X4 + X5 + X6 ≥ 250

X1 + X4 ≥ 500

X2 + X5 ≥ 400

X1, X2, X3, X4, X5,X6 ≥ 0
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3)

Let X1 = number of 18- to 35-year-olds interviewed in East

X2 = number of 36- to 69-year-olds interviewed in East

X3 = number of 70-year-olds and up interviewed in East

X4 = number of 18- to 35-year-olds interviewed in West

X5 = number of 36- to 69-year-olds interviewed in West

X6 = number of 70-year-olds and up interviewed in West

Minimize 2.5X1 + 2X2 + 1.5X3 + 3.5X4 + 3X5 + 2X6

Subject to: X1 + X2 + X3 ≥ 650

X4 + X5 + X6 ≥ 250

X1 + X4 ≥ 500

X2 + X5 ≥ 400

X1, X2, X3, X4, X5,X6 ≥ 0

X1 = 432, X2 = 318, X3 = 0, X4 = 68, X5 = 82, X6 = 100

4)

Let T = number of tables produced

C = number of chairs produced

Maximize 120T + 80C

Subject to: 3T + 2C ≤ 200

2T + 2C ≤ 180     

T + C ≤ 40

-2T + C ≥ 0

-6T + C ≤ 0

C, T ≥ 0

5)

Let T = number of tables produced

C = number of chairs produced

Maximize 120T + 80C

Subject to: 3T + 2C ≤ 200

2T + 2C ≤ 180     

T + C ≤ 40

-2T + C ≥ 0

-6T + C ≤ 0

C, T ≥ 0

Solution: C = 26.67, T = 13.33, Objective function = $3733.33
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6)

Let T = number of tables produced

C = number of chairs produced

Maximize 150T + 100C

Subject to: 12T + 4C ≤ 300

20T + 16C ≤ 220     

2T + 3C ≤ 30

-2T + C ≥ 0

-6T + C ≤ 0

C, T ≥ 0

Solution: T = 3.75, C=7.5, Objective function = 1312.5

7)

Let P1 = number of part-time workers starting at 9:00

P2 = number of part-time workers starting at 10:00

P3 = number of part-time workers starting at 11:00

P4 = number of part-time workers starting at 12:00    

P5 = number of part-time workers starting at 1:00

F = number of full-time workers

Minimize 50F + 16P1 + 16P2 + 16P3 + 16P4 + 16P5     

Subject to: F ≤ 4

F + P1 ≥ 4

F + P1 + P2 ≥ 5

F + P1 + P2 + P3 ≥ 9

F + P1 + P2 + P3 + P4 ≥ 10

F + P2 + P3 + P4 + P5 ≥ 8

F + P3 + P4 + P5 ≥ 4

F + P4 + P5 ≥ 3

F + P5 ≥ 6

all variables ≥ 0
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