6.9 Systems of Inequalities

Objectives
» Solve inequalities in two variables
« Solve systems of inequalities by graphing
« Solve Linear Programming problems

Inequalities in two variables are solved by graphing. The solution to an inequality in two
variables is the region in the coordinate plane consisting of all points whose coordinates
satisfy the inequality.

I
Example 1

Solve the inequality y > 2x + 2

Test Point Method for Solving Inequalities

Choose a test point that is not on the line and substitute it into the inequality:

1. If the coordinates of the test point make the inequality true, the the solution region is
on the side of the test coordinate.

2. If the coordinates of the test point make the inequality false, the the solution region is
on the side not including the test coordinate.
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Example 2: Solving into Slope-Intercept Form

Solve the inequality 6x + 3y < 6

Slope-Intercept Form

Solve the inequality intoy > mx +bory < mx + b. If
 The solution of y > mx + b is the part of the graph above the line.
 The solution of y < mx + b is the part of the graph below the line.

Systems of Inequalities in Two Variables

The solution of a system of inequalities in two variables is found by graphing all inequalities
on the same coordinate plane. The solution is the region that is common to the solutions of
all the graphs.



-
Example 3

Solve the system of inequalities.

y<x+3
y>—-x+1

The solution to the system is the area that contains a coordinate that satisfies both
inequalities.

Linear Programming

Linear programming is a process that involves finding the maximum or minimum output of a
linear function called the objective function that is subject to certain restrictions called

constraints.

For linear programming problems in two variables, the objective function has the form

F(x,y) = ax + by and the constraints are linear inequalities. The solution of the system of
linear inequalities formed by the constraints is called the feasible region.

The feasible region is a region in the plane that is bounded by the straight lines, such as
those shown below. Not all sides need be bounded.

A corner point of such a region is any point where two of the sides intersect. Such as

points P, O, R, and S in the first region above. The key to solving linear programming
problems is given here:

Fundamental Theorem of Linear Programming
The maximum or minimum value of the objective function (if it exists) always occurs at one
or more of the corner points of the feasible region.

This allows the solution to be found by graphing the feasible region and testing the
coordinates of the corner points into the objective function to find the maximum and/or
minimum values.



Example 4

Find the maximum value of the function F(x, y) = 3x + 2y subject to the following
constraints:

(x+4y <18
2x—y <9
x>0
y=0

Example 5
Carla is making earrings and necklaces to sell at a craft fair. The profit from each pair of
earrings is $3 and the profit from each necklace is $5. She has 12 hours to make all of the

jewelry she plans to sell. Each pair of earrings takes 15 minutes to make and each necklace
takes 40 minutes to make. She also has $80 for supplies. The supplies for a pair of

earrings cost $2 and for each necklace $4. How many pairs of earrings and how many
necklaces should she make to maximize her profit?

Summary of Solving Linear Programming Problems
» Graph the feasible region.
« Find the corner points of the feasible region from the graph.
« Evaluate the objective function at each corner point.

« Choose the corner point which yields the greatest or least value of the objective
function.
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