LP Formulation Homework Problems

The following is a list of formulation problems for you to work on.  Do not try to solve these problems, simply formulate them so they are ready to type into the computer.  I do not lecture on formulating LP problems, but I will answer reasonable questions about these homework problems (i.e. – “I don’t know what to do” is not acceptable).  If there are no questions about these homework problems when we next meet, we will begin quizzes on formulating LP problems the following class.  Have fun.

Product Mix: A manufacturer makes three components for sale to refrigeration companies.  The components are processed on two machines: a shaper and a grinder.  The times (in minutes) required on each machine are as follows:




Machine


Component
Shaper

Grinder

1
6

4


2
4

5


3
4

2

The shaper is available for 120 hours, and the grinder is available for 110 hours.  No more than 200 units of component 3 can be sold, but up to 1000 units of each of the other components can be sold.  In fact, the company already has orders for 600 units of component 1 that must be satisfied.  The profit contributions for components 1, 2, and 3 are $8, $6, and $9, respectively.

Media Selection: The Westchester Chamber of Commerce periodically sponsors public service seminars and programs.  Currently, promotional plans are under way for this year’s program.  Advertising alternatives include television, radio, and newspaper.  Audience estimates, costs, and maximum media usage limits are as shown:


Constraint
Television
Radio
Newspaper

Audience per advertisement
100,000
18,000
40,000


Cost per advertisement
$2,000
$300
$600


Maximum media usage
10
20
10

To ensure a balanced use of advertising media, radio advertisements must not exceed 50% of the total number of advertisements authorized.  In addition, television should account for at least 10% of the total number of advertisements authorized.  The promotional budget is limited to $18,200

Market Research: You have been assigned the problem of finding out how people feel about deco-tourism (traveling to see centers of art deco architecture, such as Miami).  Preliminary work indicates opinions vary based on age and whether or not the respondent likes broccoli.  You decide to interview at least 2000 people, of whom at least 30% must be over 65 (retired) and at least 40% must be under 65 (working).  Further, at most 40% of the respondents must like broccoli, while no more than 50% of the respondents can dislike broccoli.  Another restriction is that there must be at least 3 retired broccoli-lovers for every 2 working broccoli-haters.  Since it is cheaper to interview retired people, you assign them a cost of $5 per interview, whereas working people will cost $8 per interview.  Broccoli-lovers tend to talk more than broccoli-haters, so broccoli-lovers cost an extra $2 per interview.  (Politically correct caveat: please ignore any stereotypical remarks included in this problem.  They are only intended to be insulting)

Portfolio Selection: The Pfeiffer Company manages millions of dollars for clients.  For each client, Pfeiffer chooses a mix of three investment vehicles: a growth stock fund, an income fund, and a money market fund.  Each client has different investment objectives and different tolerances for risk.  To accommodate these differences, Pfeiffer places limits on the percentage of each portfolio that may be invested in the three funds and assigns a portfolio risk index to each client.

Here’s how the system works for Dennis Hartmann, one of Pfeiffer’s clients.  Based on an evaluation of Hartmann’s risk tolerance, Pfeiffer has assigned Hartmann’s portfolio a risk index of .05.  Furthermore, to maintain diversity, the fraction of Hartmann’s portfolio invested in the growth and income funds must be at least 10% for each, and at least 20% must be in the money market fund.

The risk ratings for the growth, income, and money market funds are 0.10, 0.06, and 0.01, respectively.  A portfolio risk index is computed as a weighted average of the risk ratings for the three funds where the weights are the fraction of the portfolio invested in each of the funds.  Hartmann has given Pfeiffer $300,000 to manage.  Pfeiffer is currently forecasting a yield of 20% on the growth fund, 10% on the income fund, and 6% on the money market fund.

Blending: Seastrand Oil Company produces two grades of gasoline: regular and high-octane.  Both gasolines are produced by blending two types of crude oil.  Both types of crude oil contain the two common factors, A and B, required to produce the two types of gasoline, but the percentages differ, as does the cost of the crude oil, as shown:


Crude Oil
Cost
Ingredient A
Ingredient B

1
$0.10
20%
60%


2
$0.15
50%
30%

Each gallon of regular gasoline must contain at least 40% of ingredient A and no more than 45% of ingredient B, whereas each gallon of high-octane must contain at least 30% of ingredient A and at most 50% of ingredient B.  Demand for regular is 800,000 gallons and high-octane gasoline is 500,000 gallons, while your supplies are 700,000 gallons of Crude 1 and 900,000 gallons of Crude 2.
Marketing Mix: The program manager for Channel 10 would like to determine the best way to allocate the time for the 11:00 – 11:30 evening news broadcast.  Specifically, she would like to determine the number of minutes of broadcast time to devote to local news, national news, weather, and sports.  Over the 30-minute time-slot, 10 minutes are set aside for advertising and do not count as broadcast time.  The station’s policy states that: 


a)
at least 15% of the broadcast time should be devoted to local news coverage; 


b)
the time devoted to local or national news (combined) must be at least 50% of the broadcast 
time; 


c)
the time devoted to the weather segment must be less than or equal to the time devoted to the 



sports segment;


d)
the time devoted to the sports segment should be no longer than the total time spent on local and 



national news (combined); and


e)
at least 20% of the broadcast time should be devoted to the weather segment.

The production costs/minute are $300 for local, $200 for national, $100 for weather, and $100 for sports.

