The Toy Factory

Otto Toyom builds toy cars and toy trucks.  Each car needs 4 wheels, 2 seats, and 1 gas tank.  Each truck needs 6 wheels, 1 seat and 3 gas tanks.  His storeroom has 36 wheels, 14 seats, and 15 gas tanks.  He needs to decide how many cars and trucks to build so that he can maximize the amount of money he makes when he sells them.  He makes $1.00 for every car and $2.00 for every truck.

(a)
On a piece of graph paper, graph all the possible combinations of toy cars and trucks that Otto can make.  That is, plot points on the graph letting x represent the number of cars and y represent the number of trucks.

(b)
Now of all of the possible combinations you listed, which would make Otto the most money?  To figure this out, write an equation for the profit, and use your equation to test possibilities on your graph.





Profit = ________________________

If you hadn’t noticed, even taking this organized approach is a lot of work for a relatively simple problem.  We will now find a way to use our algebra and graphing to make this problem easier.

(c)
First, write a system of five inequalities using the restrictions or constraints given in the problem above.  The first two are written for you


[image: image1.wmf]0

0

³

³

y

x

  To show that we cannot have negative cars or trucks.





Constraint on the wheels.





Constraint on the seats.





Constraint on the gas tanks.

(d)
Graph the system above on the same set of axes you used in part (a).  What kind of polygon is created by the shaded space?  

(e)
How many vertices does your polygon have?

(f)
What do you notice about the location of all of the possible combinations you plotted in part (a)?

(g)
What do you notice about the point which shows the maximum profit as it relates to the polygon?

The new, more efficient approach is called Linear Programming.  The Profit equation is called an “objective function”, and the system of inequalities is called the “constraints.”  In Linear Programming we wish to maximize or minimize some value based on the restrictions given to us.

These are the steps to maximize a linear function.

1. Define your variables.

2. Write an objective function for the amount you wish to optimize (that is maximize of minimize)

3. Write and graph a system of inequalities.

4. Test the vertices of your region of possibilities (the “feasible region”) for maximum or minimum values.
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