Linear Programming

Getting Started: 

Review of Previous Lesson/HW/Do Now
Statement of Objectives: 

A.A.7 Analyze and solve verbal problems whose solution requires solving systems of linear equations in two variables.
Big Idea: 

Linear programming uses graphs of systems of inequalities together with equations for the purpose of identifying maximum and minimum inputs and outputs of systems.   The process is typically a three step process:

STEP 1.  A graph of a system of inequalities is created to form a polygon.

STEP 2.  After the polygon is created, the coordinate values at the vertices of the polygon are evaluated in a separate equation.

STEP 3.  When all vertices have been evaluated, the minimum and/or maximum values of the system of linear programming equations is revealed.  

Modeling:

Sample Math A Regents Problem
	A company manufactures bicycles and skateboards. The company’s daily production of bicycles cannot exceed 10, and its daily production of skateboards must be less than or equal to 12. The combined number of bicycles and skateboards cannot be more than 16. If x is the number of bicycles and y is the number of skateboards, graph on the accompanying set of axes the region that contains the number of bicycles and skateboards the company can manufacture daily.
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One Solution

	This problem requires graphing. 

· The company manufactures bicycles and skateboards.  The two variables are bicycles and skateboards, so we choose bicycles for the x-axis and skateboards for the y-axis. 

· The company’s daily production of bicycles cannot exceed 10, so we write the inequality
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· and its daily production of skateboards must be less than or equal to 12, so we write the inequality 
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The combined number of bicycles and skateboards cannot be more than 16, so we write the inequality 
[image: image4.wmf]16

xy

+£

. 
[image: image5.emf]10 x



12 y



16 xy



 

2 4 6 8

10

3

6

9

12

0

Bicycles

S

k

a

t

e

b

o

a

r

d

s

16 12 14

15

18

16 xy



12 y



10 x





	Note:  The above Regents Problem actually stops short of true linear programming as the process is described in this lesson plan.  This is because it involves only STEP 1 of the process.    

STEP 2 and STEP 3 of the linear programming process are demonstrated below:  


Addendum to Sample Regents Math A Problem 

	The company makes a profit of $50 for every bicycle it makes and $40 for every skateboard it makes.  What combination of bicycles and skateboards should the company make to maximize profits?


Solution to Addendum

	Write the following equation to show the company’s profits:  
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Next, examine the vertices of the shaded image created by the graph of the system of inequalities.  Observe that the vertices occur at (0,12), (4,12), (10,6), and (10,0).  Substitute these values into the equation 
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	Analyses of each of the four vertices (excluding (0,0) reveals that the company maximizes profits when it produces ten bicycles and six skateboards.


Check for Understanding: 

Guided Practice: 

Selected worksheet.
Independent Practice: 

Students should complete the worksheet on their own.
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