Systems of Linear Inequalities

Getting Started: 

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

A.A.10 Solve systems of two linear equations in two variables algebraically (See A.G.7).

A.A.40 Determine whether a given point is in the solution set of a system of linear inequalities.
A.G.7 Graph and solve systems of linear equations and inequalities with rational coefficients in two variables (See A.A.10)

Big Idea: 

A linear inequality describes a region of the coordinate plane that has a boundary line.  Every point in the region is a solution of the inequality.  

Two or more linear inequalities together form a system of linear inequalities.  Note that there are two or more boundary lines in a system of linear inequalities.

A solution of a system of linear inequalities makes each inequality in the system true.  The graph of a system shows all of its solutions.

Graphing a Linear Inequality

Step One.  Change the inequality sign to an equal sign and graph the boundary line in the same manner that you would graph a linear equation.

· When the inequality sign contains an equality bar beneath it, use a solid line for the boundary.

· When the inequality sign does not contain an equality bar beneath it, use a dashed or dotted line for the boundary

Step Two.  Restore the inequality sign and test a point to see which side of the boundary line the solution is on.  The point (0,0) is a good point to test since it simplifies any multiplication.  However, if the boundary line passes through the point (0,0), another point not on the boundary line must be selected for testing.

· If the test point makes the inequality true, shade the side of the boundary line that includes the test point.

· If the test point makes the inequality not true, shade the side of the boundary line does not include the test point.

Example Graph 
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First, change the inequality sign an equal sign and graph the line:  
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.  This is the boundary line of the solution.  Since there is no equality line beneath the inequality symbol, use a dashed line for the boundary.
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Next, test a point to see which side of the boundary line the solution is on.  Try (0,0), since it makes the multiplication easy, but remember that any point will do.
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Note:  The TI-83+ graphing calculator does not have the ability to distinguish between solid and dashed lines on a graph of an inequality.  The less than and greater than symbols are input using the far-left column of symbols that can be accessed through the 
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feature. 

Graphing a System of Linear Inequalities.  Systems of linear inequalities are graphed in the same manner as systems of equations are graphed.  The solution of the system of inequalities is the region of the coordinate plane that is shaded by both inequalities.  
Example:  Graph the system:  
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First, convert both inequalities to slope-intercept form and graph.
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Next, test a point in each inequality and shade appropriately.  

· Since point (0,0) is on the boundary line of 
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10  This is true, so the point (0,1) is 

in the solution set of this inequality.

Therefore, we shade the side of the boun

dary line that includes point (0,1).
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· Since (0,0) is not on the boundary line of 
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, we can use (0,0) as our test point, as follows:
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0,0).
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Note that the system of inequalities divides the coordinate plane into four sections.  The solution set for the system of inequalities is the area where the two shaded regions overlap.

Remember The Big Rule for Solving Inequalities:

All the rules for solving equations apply to inequalties – plus one:

When an inequality is multiplied or divided by any negative number, the direction of the inequality sign changes.
Modeling:
Sample Math A Regents Problem

	Which ordered pair is not in the solution set of 
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(1) (1,4)     
(3) (3,8)

(2) (1,6)
(4) (2,5)


One Solution

	Strategy:  Graph the inequality and determine which of the ordered pairs is not in the solution set.
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Points (1,4) and (1,6) look like they are in the shaded area.  It is less clear whether points (3,8) and (2,5) are in the shaded area.  We need to test points  (3,8) and (2,5) in the inequality, as follows:
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This is true, so choice (3) is the correct answer.


Check for Understanding: 

Guided Practice: 

Selected worksheet.
Independent Practice: 

Students should complete the worksheet on their own.
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