[image: image1.png]Great Northwoods Outfitters is a retail phone-catalog company that specializes in out-
door clothing and equipment. A phone station at the company will be staffed with ei-
ther full-time operators or temporary operators 8 hours per day. Full-time operators, be-
cause of their experience and training, process more orders and make fewer mistakes
than temporary operators. However, temporary operators are cheaper because of a
lower wage rate, and they are not paid benefits. A full-time operator can process about
360 orders per week, whereas a temporary operator can process about 270 orders per
week. A full-time operator will average 1.1 defective orders per week, and a part-time
operator will incur about 2.7 defective orders per week. The company wants to limit
defective orders to 160 per week. The cost of staffing a station with full-time operators
is $610 per week and the cost of a station with part-time operators is $450 per week.
Using historical data and forecasting techniques, the company has developed estimates
of phone orders for an eight-week period as follows:

The company does not want to hire or dismiss full-time employees after the first week
(i.e., the company wants a constant group of full-time operators over the eight-week pe-
riod). The company wants to determine how many full-time operators it needs and
how many temporary operators to hire each week in order to meet weekly demand
while minimizing labor costs.

47 PM Computer Services assembles its own brand of personal computers fromn compo-
nent parts it purchases overseas and domestically. PM sells most of its computers lo-
cally to different departments at State University as well as to individuals and busi-
nesses in the immediate geographic region.

PM has enough regular production capacity to produce 160 computers per week.
It can produce an additional 50 computers with overtime. The cost of assembly, in-
specting, and packaging a computer during regular time is $190. Overtime production
of a computer costs $260. Further, it casts $10 per computer per week to hold a com-
puter in inventory for future delivery. PM wants to be able to meet all customer orders
with no shortages in order to provide quality service. PM’s order schedule for the next
six weeks is as follows:

PM Computers wants to determine a schedule that will indicate how much regular
and overtime production it will need each week in order to meet its orders at the mini-
mum cost. The company wants no inventory left over at the end of the six-week period.
Formulate a linear programming model for this problem and solve using a computer.

Lawns Unlimited is a lawn care and maintenance company. One of its services is to
seed new lawns as well as bare areas or damaged areas in established lawns. The com-
pany uses three basic grass seed mixes it calls Home 1, Home 2, and Commercial 3. It
uses three kinds of grass seed —tall fescue, mustang fescue, and bluegrass. The require-
ments for each grass mix are as follows:

~ No'more thaii:50% tall fescu

tleast 20% mustang fescue”
Atleast 30% bluegrass
At least 30% mustang fescue
* Nomore than 20% tall fescue: -0 %
" At Jeast 50% but no more thar 70% tall fescie:
" ‘Atleast 10% bluegrass G

The company believes it needs to have at least 1,200 pounds of Home 1 mix, 900
pounds of Home 2 mix, and 2,400 pounds of Commercial 3 seed mix on hand. A
pound of tall fescue costs the company $1.70, a pound of mustang fescue costs $2.80,
and a pound of bluegrass costs $3.25. The company wants to know how many pounds
of each type of grass seed to purchase in order to minimize cost. Formulate a linear
programming model for this problem and solve using a computer. - ‘

1
) The Cash and Carry Building Supply Company has received the following order for
boards in three lengths: :

eder (quantity)
700 b‘daras. o
9feet - - - 1,200 boards - -
A0feet- - - 300boards

The company has 25-oot standard-length boards in stock. Therefore, the standard-
length boards must be cut into the lengths necessary to meet order requirements. Nat
urally, the company wishes to minimize the number of standard-length boards used.
The company must, therefore, determine how to cut up the 25-foot boards in order tc
meet the order requirements and minimize the number of standard-length boards
used.

a. Formulate a linear programming model for this problem. -

b. When a board is cut in a specific pattern, the amount of board left over is referred to a:
trim loss. Reformulate the linear programming model for this problem, assuming tha
the objective is to minimize trim loss rather than to minimize the total number o
boards used.

c. Solve parts (a) and (b) using a computer.
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Dr. Maureen Becker, the head administrator at Jefferson County Regional Hospital,
must determine a schedule for nurses to make sure there are enough nurses on duty
throughout the day. During the day, the demand for nurses varies. Maureen has bro-
ken the day into 12 two-hour periods. The slowest time of the day encompasses the
three periods from 12:00 AM. to 6:00 AM., which, beginning at midnight, require a
minimum of 30, 20, and 40 nurses, respechvely The demand for nurses steadily in-
creases durmg the next four daytime periods. Beginning with the 6:00 AM.-8:00 A.Mm.
period, a minimum of 50, 60, 80, and 80 nurses are required for these four periods, re-
spectively. After 2:00 P.M., the demand for nurses decreases during the afterncon and
evening hours. For the five two-hour periods beginning at 2:00 P.M., and ending at
midnight, 70, 70, 60, 50, and 50 nurses are required, respectively. A nurse reports for
duty at the beginning of one of the two-hour periods and works eight consecutive hours
(which is required in the nurses’ contract). Dr. Becker wants to determine a nursing
schedule that will meet the hospital’s minimum requirements throughout the day
while using the minimum number of nurses. Formulate a linear programming model
for this problem and solve this model.

ﬂ_\ A refinery blends four petroleum components into three grades of gasoline, regular,
premium, and low-lead. The maximum quantities ava:lable of each component and
the cost per barrel are as follows:

: To ensure that each gasoline grade retains certain essential characteristics, the refinery
has put limits on the percentage of the components in each blend. The limits as well
as tite selling prices for the various grades are as follows:

: Not }as than 40%of 1,
Notmore than 20% of 2 ..

“Notless than 30% of 3
Notless ‘than 40% of 3 -
- Not more than 50% of 2
Not Tess: than’ 10% of 1

The refinery wants to produce at least 3,000 barrels of each grade of gasoline. Manage-
ment wishes to determine the optlmal mix of the four components that will maximize
profit. Formulate a linear programming model for this problem and solve using a com-
puter.

3

The Cabin Creek Coal (CCC) Company operates three mines in Kentucky and West
Virginia and supplies coeal to four utility power plants along the East Coast. The cost of
shipping coal from each mine to each plant, the capacity at each of the four mines,
and demand at each plant are shown in the following table:

The cost of mining and processiﬂg coal is $62 per ton at mine 1, $67 per ton at mine 2,
and $75 per ton at mine 3, The percentage of ash and sulfur content per ton of coal at
each mine is as follows:

Each plant has different cleaning equipment. Plant 1 requires that the coal it receives
can have no more than 6% ash and 5% sulfur; plant Z coal can have no more than 5%
ash and sulfur combined; plant 3 can have no more than 5% ash and 7% sulfur; and
plant 4 can have no more than 6% ash and sulfur combmed CCCG wants to determme

mize its total cost.





