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6.6 Optimization Problems 3:  Linear Programming
We have investigated optimization models and solutions.  When looking at the solutions, we noticed the importance of the intersection points of the boundaries of the feasible region.  Today we look at these points in more detail!  
When solving an optimization problem by linear programming, we evaluate the objective function at all the points at the “corners” (vertices) of the feasible region.  Then, we verify that the maximum and the minimum satisfy all the constraints of the problem.
Linear programming _____________________________________________________
____________________________________________________________________
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Example 1:  The following system of linear inequalities has been graphed below:  
System of Linear Inequalities:  
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Objective Function:  
	





	
	
	









Objective Function:  
	



	
	
	


Verifying that the constraints are met: 
	Constraints
	Maximum for

	Minimum for

	Maximum for

	Minimum for 



	

	
	
	
	

	

	
	
	
	

	

	
	
	
	

	

	
	
	
	

	


	
	
	
	



	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	


Example 2:  L & G Construction is competing for a contract to build fences.  The fence will be no longer than 50 yards and will consist of narrow boards that are 6 in. wide and wide boards that are 8 in. wide.  There must be no fewer than 100 wide boards and no more than 80 narrow boards.  The narrow boards cost $3.56 each and the wide boards cost $4.36 each.  Determine the maximum and minimum costs for the lumber to build the fence.
Optimization Model:
Constraints:




Objective Function:

Determine value of Objective Function:  
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Worksheet first, then page 341:  1, 5, 6, 11, 13
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YOU WILL NEED

« graphing technology OR.
graph paper, ruler, and
‘coloured pencis

EXPLORE.

« The following system of linear
inequalities has been graphed

below:
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System of inear inequalities:
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a)For each objective function,

what points in the feasible
region represent the mini-
mum and maximum values?
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Optimization Problems lil:
Linear Programming

Solve optimization problems.

LEARN ABOUT the Math

In Lesson 6.4, you created an optimization model for the problem below.
In Lesson 6.5, you cxplored the model for optimal solutions.

A toy company manufactures two types of toy vehicl

sport-utility vehicles.

« Because the supply of materials i limited, no more than 40 racing cars
and 60 sport-uilty vhicles can be made cach day.

« Howevcr, the company can make 70 or more vehicles,in total, cach day.

* It costs $8 to make a racing car and $12 to make a sport-utility vehicle.

There are many possible combinations of racing cars and sport-uility

vehicles that could be made. The company wants to know what

combi

cing cars and

ions will result in the minimum and maximum costs, and
what those costs will be.

@ Which combinations of the two types of vehicles will result in a
minimum and a maximum production cost, and what will these
costs be?

ExampLe 1 Solving an optimization problem by

graphing an algebraic model

Ramona’s Solution

Let s represent sport-utliy vehices
LTI

P N algebraic model to represent
Restictions on the variables: e snaton
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