Applications of Linear Programs
Example 1

Galaxy Industries has been very successful during its first six months of operation and is already looking toward product expansion and possible relocation within the year to a facility in Juarez, Mexico.  The new facility will be equipped with machinery and staffed with workers to facilitate a 40-hour regular time work schedule.  In addition, up to 32 hours of overtime can be scheduled.  Accounting for wages, benefits, and additional plant operating expenses, each scheduled overtime hour will cost the company $180 more than regular hours.

Galaxy has been test marketing two additional products, tentatively named the Big Squirt and the Soaker, which appear to be as popular as the original Space Ray and Zapper products.  The table below summarizes the profit and requirements for each product line.

	Product
	Profit ($/dozen)
	Plastic (lbs/dozen)
	Production Time

(min/dozen)

	Space Rays
	16
	2
	3

	Zappers
	15
	1
	4

	Big Squirts
	20
	3
	5

	Soakers
	22
	4
	6

	
	
	
	

	Weekly Amount of Resource Available
	
	3000 lbs
	40 hrs (reg)
32 hrs (O/T)


Galaxy has signed a contract with Jaycee Toys, Inc. to supply it with 200 dozen Zappers weekly once the relocation has taken place.  The marketing department has concluded that, to keep total demand at its peak, Galaxy’s most popular model, the Space Ray, should account for exactly 50% of production.  No other product line should account for more than 40% of production.  Total production should be at least 1000 dozen units weekly.

Formulate a linear program to determine the weekly schedule (including overtime hours, if necessary) that will maximize net weekly profit.

Example 2
The St. Joseph Public Utilities Commission has been charged with inspecting and reporting utility problems that have resulted from recent floods in the area.  Concerns have been raised about the damage done to electrical wiring, gas lines, and insulation.  The Commission has one week to carry out its inspections.  It has been assigned three electrical inspectors, and two gas inspectors, each available for 40 hrs, to analyze structures in their respective areas of expertise.  In addition, the Commission has allocated $10,000 for up to 100 hrs of consulting time from a local expert in home and industrial insulation.

The goal is to inspect as many structures as possible during the allocated time.  The minimum requirements are to inspect at least eight office buildings and eight industrial plants, and to make sure that at least 60% of the inspections are of private homes.  The Commission has mandated the following approximate inspection hours for each type of inspection:
	
	Electrical
	Gas
	Insulation

	Homes
	2
	1
	3

	Offices
	4
	3
	2

	Plants
	6
	3
	1


Formulate a linear program for this problem.

After much debate, the Commission decided that it could get by with inspecting 6 offices and 6 plants.
