
3. Inequalities

Solving Linear Inequalities

Solving linear inequalities is the same as solving linear equations with one very important exception…

When you multiply or divide an inequality by a negative value, it changes the direction of the 
inequality.

Inequalities with one variable:

Consider:

Look at this true statement: 
Suppose we multiply both sides by -1. 
What is the relationship between these two numbers ?

ANS: -5 is less than -3 because it is further to the left on the number line.

So, we must change the direction of the inequality when we multiply (or divide) by a negative number in 
order to get the correct answer.

Before we begin our example problems, refresh your memory on what each inequality symbol means. 
It is helpful to remember that the “open” part of the inequality symbol (the larger part) always faces the 
larger quantity.



Example 1:

Example 2:



Example 3:

Absolute Value Inequalities

Solving an absolute value inequality problem is similar to solving an absolute value equation.

Start by isolating the absolute value on one side of the inequality symbol, then follow the rules below:

If the symbol is > (or >=) : (or) 
If a > 0, then the solutions to |x| > a 
are x > a or x < – a.

If a < 0, all real numbers will satisfy . |x| > a

Think about it: absolute value is always positive (or zero), so, of course, it is greater than any 
negative number.

If the symbol is < (or <=) : (and) 
If a > 0, then the solutions to |x| < a 
are x < a and x > – a. 
Also written: – a < x < a.

If a < 0, there is no solution to .|x| < a

Think about it: absolute value is always positive (or zero), so, of course, it cannot be less than a 
negative number. 

Remember: 

When working with any absolute value inequality, 
you must create two cases. 
If <, the connecting word is “and”. 
If >, the connecting word is “or”.

To set up the two cases:

x < a 
Case 1: Write the problem without the absolute value sign, and solve the inequality.

x > -a 
Case 2: Write the problem without the absolute value sign, reverse the inequality, negate the value NOT 
under the absolute value, and solve the inequality.





Solving Rational Inequalities

A rational inequality is an inequality which contains a rational expression. When solving these rational 
inequalities, there are steps that lead us to the solution.

To solve Rational Inequalities: 

(1) Write the inequality as an equation, and solve the equation. 
(2) Determine any values that make the denominator equal 0. 
(3) On a number line, mark each of the critical values from steps 1 and 2. 
These values will create intervals on the number line. 
(4) Select a test point in each interval, and check to see if that test point 
satisfies the inequality. (Find the intervals which satisfy the inequality). 
(5) Mark the number line to reflect the values and intervals that satisfy 
the inequality. 
(6) State your answer using the desired form of notation.



Set-builder & Interval Notation

A set is a collection of unique elements. Elements in a set do not “repeat”.

Methods of Describing Sets:

Sets may be described in many ways: by roster, by set-builder notation, by interval notation, by 
graphing on a number line, and/or by Venn diagrams. For graphing on a number line, see Linear 
Inequalities. For Venn diagrams, see Working with Sets and Venn Diagrams.

When the numerator of the inequality is a quadratic expression, combine the 
Quadratic Inequality method of solution with this Rational Inequality method. 

Check out this example.



By roster: A roster is a list of the elements in a set, separated by commas and surrounded by French 
curly braces.

By set-builder notation: Set-builder notation is a mathematical shorthand for precisely stating all 
numbers of a specific set that possess a specific property.



By interval notation: An interval is a connected subset of numbers. Interval notation is an 
alternative to expressing your answer as an inequality. Unless specified otherwise, we will be working 
with real numbers.

Intervals

There are four types of interval:

1. Open interval: Let a and b be two real numbers such that a<b, then the set of all real numbers 
lying strictly between a and b is called an open interval and is denoted by ]a, b[ or (a, b). Thus, 
]a, b[ or (a, b)= { x ∈ R: a < x < b}.

2. Closed interval: Let a and b be two real numbers such that a<b, then the set of all real numbers 
lying between a and b including a and b is called a closed interval and is denoted by [a, b]. Thus, 
[a, b] = { x ∈ R: a ≤ x ≤ b}.

3. Open-Closed interval: It is denoted by ]a, b] or (a, b] and ]a, b] or (a, b] = { x ∈ R: a < x ≤ b}.
4. Closed-Open interval: It is denoted by [a, b[ or [a, b) and [a, b[ or [a, b) = { x ∈ R: a ≤ x < b}.

The chart below will show you all of the possible ways of utilizing interval notation.



For some intervals it is necessary to use combinations of interval notations to achieve the desired set of 
numbers. Consider how you would express the interval “all numbers except 13”.

Consider expressing in interval notation, the set of numbers which contains all numbers less than 0 and 
also all numbers greater than 2 but less than or equal to 10.

As you have seen, there are many ways of representing the same interval of values. These ways may 
include word descriptions or mathematical symbols.


