Section 11 Solving Inequalities

Definition: Aninequality is a statement about the relationship between two expressions.

These symbols are used to represent the idea that there is a relationship between the
expressions but that the two expressions are not identical. We will use the following

symbols to represent inequalities.

a>b

aisgreater thanb

a<b

aislessthanb

a2b

aisgreater than or equal tob

a<b

aislessthan or equal to b

a#b

aisnotequa tob

Definition: A solution of an inequality is the set of numbers that makes the inequality

true.

Example 1: Verifying a solution

|s the given number a solution of theinequality z < —27?

a -1

Graphsof Inequalities

b) -2

Example 2: Graphing I nequalities

Sketch the graphs of the following inequalities and write using set-builder notation.

v

v

v

a) x >4 <
b) x >4 <
) zxz<4 <
d =z2<4 <

e -l<z<4

v

A

fy -1<z<4

v

A

A

v

v

g) -1<z<4
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Notation: Interval Notation

It is convenient throughout mathematics to use symbols to represent ideas in a concise
manner. It keeps us from having to write out verbal descriptions of the ideas we are
trying to represent. Throughout this course, we will use interval notation to represent
certain infinite sets of real numbers.

z >4 < > (4,%0)
T4 < > [4,)
z <4 < > (—oo,4)
<4 < p  (—oo,4]
-1<z<4 < » (-14)
-1< < » [
1<z < < » [

Solving I nequalities

The Properties of Inequalities

Each of these rulesis still true when < isreplaced by <,>, or >. Let a, b, and c bereal

numbers. Then, the following properties hold:

The Addition Property of Inequality: If a <b,thena+c<b+c.

The Multiplication Properties of Inequality: If a<b and ¢ >0,thena-c<b-c.
Ifa<bandc<O,thena-c>b-c.

Example 3: Solving Inequalities
Solve. Graph the solution and express using interval notation.

2r+5>7
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Example 4: Solving Inequalities
Solve 3z —2<T7x+4.

Example 5: Solving Inequalities
Solve 15.2 - 3.1z > —4.7.

Example 6: Solving I nequalities
Solve -5(z —2)+1<2(x—-1)-2.

Example 7: Solving Inequalities

Solve é(6x +24)-20 > —i(m ~72).
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