Math 109   Class 11     10/4/07
Linear Inequalities
An inequality is a statement that one mathematical expression is greater than or less than another expression. We use four symbols to indicate an inequality:
<    “less than”

(    “less than or equal”

>    “greater than”

(    “greater than or equal”

Examples:

x2+3(5          3<x(7      What do they mean?

A linear inequality is one which involve only first-degree equations. We will discuss solving linear inequalities in this section.  We can use the following to help us solve inequalities.

Properties of Inequalities
For real numbers a,b, and c.

(a)  if a<b, then a+c<b+c    

(b) if a<b and c>0, then ac<bc    
(c) if a<b and c<0, then ac>bc  

 The first two rules are straight-forward.  You can add the same number to both sides of an inequality and the inequality is preserved. You can multiply both sides of an inequality by a positive number and the inequality is preserved.  The third rule says that if you multiply both sides of an inequality by a negative number, then the inequality is reversed.  
x<5    then  2x<2(5) or      2x<10  

x<5    then  (-3)x>(-3)5    or  -3x>-15 

Solve the inequality   6x+4>10    Graph the solution.
               6x+4>10    
     6x+4 +(-4) >10 + (-4)
                   6x > 6

           (1/6)6x > (1/6)6

                      x>1       Graph this.
[If you think you might have an inequality backwards in your solution, you can try some numbers as a partial check.

For example, to check this problem 2>1 and 6(2)+4=16 which is greater than 10.  But 0 is not greater than 1 and 6(0)+4=4 which is not greater then 10.  Note that this does not prove we are correct.]
Solve and graph     -2-3x ( 5   

           -2-3x ( 5   

     -2-3x+2 (5+2

             -3x ( 7

 (-1/3)( -3x) ( (-1/3)7 

                    x(-7/3       Graph it.
Solve and graph   -3<2x-5<7

                               -3+5<2x-5+5<7+5

                                2<2x<12

                               (1/2) 2<(1/2)2x<(1/2)12

                                1<x<6      Graph it.
 Absolute Value Inequalities             

What values of x satisfy    (x(<3?
             Try some values.    Graph it.
What values of x satisfy   (x(>3?

              Try some values.  Graph it.
Some Rules:  a and b are real and b is positive

1. (did earlier)  Solve (a(=b by solving a=b or a= -b

2.  Solve (a(<b   by solving  -b<a<b

3.  Solve (a(>b   by solving  a<-b  or  a>b.

Solve  (x-3(<8.
        -8<x-3<8
    -8+3<x-3+3<8+3
          5<x<11          Graph it.

Solve   (2-3y((4

            2-3y(-4           or           2-3y(4

 2 -3y +(-2)(-4+(-2)             2-3y+(-2)(4+(-2)

         -3y(-6                              -3y(2
(-1/3)(-3y)((-1/3)(-6)           (-1/3)(-3y)( (-1/3)2
               y(2                                 y(-2/3
Graph them.
Write the following using absolute value inequalities.

r is within 4 units of 6                 (r-6((4

b is at least 50 miles from  a        (b-a((50 miles
Graphing Calculator






