Math 109   Class 12     10/11/07       
Polynomial Inequalities  
In this section we deal with solutions to polynomial and rational inequalities such as:
x2 – 2x + 6 ( 0         or      x3 < x
Example:  We will use the following function and graph to solve some inequalities.

y = x3 – 2x2 – 5x + 6


[image: image1.emf]f(x)=x^3-2x^2-5x+6
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Use this graph to do the following:  [We will discuss the method in class.  See Example 1 page 108.]

Solve    x3 – 2x2 – 5x + 6 > 0.     [Look for the interval(s) on the x-axis on which the graph is above the x-axis.]   

                       (-2,1)   or     (3,()     

                    -2<x<1   or      x>3

Solve   x3 – 2x2 – 5x + 6 < 0.     [Look for the interval(s) on the x-axis on which the  graph is below the x-axis.]
                      (-(,-2)   or     (1,3)     

                        x<-2   or      1<x<3

Solving by Factoring
Solve   x2 + 2x < 15 

Rewrite it with so there is a zero on the right hand side.

        x2 + 2x – 15 < 0
Make it an equality.       x2 + 2x – 15 = 0

Factor it and solve for x.
x2 + 2x – 15 = 0

(x-3)(x+5)  = 0

so x – 3 = 0      or    x +5 = 0
so  x=3            or   x= -5
Put these points on a number line representing the x-axis.  
(((((((((((((((((((((((
                          -5                                    3
These points break the x-axis into 3 intervals.  The graph of the equation  y = x2 + 2x – 15 is a “continuous” or unbroken curve and stays above or below the x-axis in each

of the 3 intervals.  Therefore    x2 + 2x – 15 > 0 or

 x2 + 2x – 15 < 0 on each of the three intervals.  To find which intervals correspond to which inequalities, we test a point in each interval and see if    x2 + 2x – 15 is smaller or greater than 0.  Any point in an interval will do.

	Interval
	    x<-5
	-5<x<3
	    x>3

	Test point
	    -10
	     0
	     5

	Value of    x2 + 2x – 15
	    65
	    -15
	   20

	 Graph wrt. x-axis
	above 
	   below
	 above

	        x2 + 2x – 15  
	    >0
	   <0
	  >0


Therefore since we were solving          x2 + 2x – 15 < 0
the solution is  -5<x<3   or the interval (-5,3).

If we had been solving x2 + 2x – 15 > 0 then the solution is

x<-5   or   x>3,  or  (-(,-5) or (3,().
Problems could be more result in more than 3 intervals.
For example,  try to solve  x3-x(0.

We set    x3-x=0 and try to find the solutions.

Factoring gives us  x3-x = x(x2-1) = x(x-1)(x+1)
So  x3-x = 0   is the same as x(x-1)(x+1) = 0.

The solutions are:

  x=0    or  x-1=0    or   x+1=0

  x=0    or  x=1       or    x= -1
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	Interval
	    x<-1
	-1<x<0
	 0<x<1
	   x>1

	Test point
	    -2
	     -1/2
	   1/2
	     2

	Value of    x3 - x 
	    -6
	    3/8
	    -3/8
	    6

	 Graph wrt. x-axis
	  below 
	   above
	below
	 above

	        x3 - x
	    <0
	   >0
	  <0
	  >0


 So the solution to  x3 - x < 0   is    x<-1    or   0<x<1
                     which can also be written    ((,-1)    or    (0,1)
Rational Inequalities     Solve:   
[image: image2.wmf]3
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            When is the numerator 0?  9-3x=0   9=3x   3=x  x=3
            When is the denominator 0?  x+2=0   x= -2  
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	Interval
	    x<-2
	-2<x<3
	    x>3

	Test point 
	    -3
	     0
	     4

	Value of    (9-3x)/(x+2)
	    -18
	    4.5
	   -.5


Solution:    -2<x(3.   Why?
Graphing Calculator
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