
5. Linear & Compound Inequalities

5.1 Solutions of Inequalities

So far, we have been considering linear equations. We will now look at the idea of inequalities. An
equation and an inequality are very similar. The only difference is in an inequality, we replace the
equal sign by one of the following four inequality symbols:

< > ≤ ≥

As an example, we can see the inequality

2x−4≥ 9

When solving in equation, we wanted to find the value of the variable that made the equation
true. The same is true for an inequality. However, an equation generally has one solution, while an
inequality generally has infinitely many solutions. For example, we can see that 7 is a solution to
the above inequality since

2(7)−4 = 10≥ 9.

In addition, 10, 12, 47, and 53 are all solutions to the above inequality. However, 0 is not a solution
to this inequality. In order to denote the solutions of inequalities, we need to introduce interval
notation.

In interval notation, we use parentheses for < or > and square brackets for ≤ or ≥. Thus, if
we want to consider all the numbers x such that 0 < x < 5, we write this as (0,5). If we want to
consider all the numbers x such that −2≤ x≤ 3, we write this as [−2,3]. So, we use parentheses
to mean exclude and square brackets to mean include.

We often also include the graph of solutions to inequalities. To graph the solution for an
inequality, we start with a number line. We use an open dot for < or > and a closed dot for ≤ or
≥. We then shade the appropriate part of the number line to show the solution. Below is a table
showing all possible different interval notations and their corresponding graphs.
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Interval Meaning Graph

(a,b) All x with a < x < b

[a,b] All x with a≤ x≤ b

(a,b] All x with a < x≤ b

[a,b) All x with a≤ x < b

(a,∞) All x with a < x

[a,∞) All x with a≤ x

(−∞,b) All x with x < b

(−∞,b] All x with x≤ b

(−∞,∞) All real numbers

� Example 5.1 Express each of the following in interval notation. Then graph the interval.
1. All values of x such that −2 < x≤ 1
2. All values of x such that 0.5 < x < 2.7
3. All values of x such that x≤ 4

Solution 1. Since we use parentheses for < and square brackets for ≤, we have (−2,1]. We
then have the graph

−10. −9. −8. −7. −6. −5. −4. −3. −2. −1. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.0

2. The interval notation would be given by (0.5,2.7) and the graph is given by

−10. −9. −8. −7. −6. −5. −4. −3. −2. −1. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.0

3. Since we are considering the numbers x ≤ 4, we want numbers smaller than 4. Thus, we
have (−∞,4] and

−10. −9. −8. −7. −6. −5. −4. −3. −2. −1. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.0

�
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Click on the image to the left to access a Geogebra
applet for further practice graphing intervals. Al-
ternatively, this applet is available at the website
https://ggbm.at/byvz4u7r.

5.2 Solving Linear Inequalities

When solving inequalities, we follow the same basic process as solving equations. There are only a
few differences. In equations, you can multiply or divide both sides of the equation by any non-zero
number. In an inequality, multiplying or dividing both sides by a negative number will change the
direction of the inequality. However, multiplying or dividing by a positive number will not change
the direction.

� Example 5.2 Solve the inequality

x+4 < 6

Give the solution in interval notation. Then graph the solution.
Solution We start by subtracting 4 to both sides of the inequality to get

x < 2

In interval notation, this is given by (−∞,2). The graph is then given by

−10. −9. −8. −7. −6. −5. −4. −3. −2. −1. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.0

�

� Example 5.3 Solve the inequality

3−2x≤ 5

Give the solution in interval notation. Then graph the solution.
Solution We start by subtracting 3 to both sides of the inequality to get

−2x≤ 2

We then divide both sides by −1. Since we are dividing by a negative number, we will need to
reverse the direction of the inequality. This gives

x≥−1

In interval notation, this is given by [−2,∞). The graph is then given by

−10. −9. −8. −7. −6. −5. −4. −3. −2. −1. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.0

D

�

https://ggbm.at/byvz4u7r
https://ggbm.at/byvz4u7r
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� Example 5.4 Solve the inequality

3x−8≥ 2(1−2x)+2x

Give the solution in interval notation. Then graph the solution.
Solution

3x−8≥ 2−4x+2x

3x−8≥ 2−2x

+2x +2x

5x−8≥ 2

+8 +8

5x≥ 10
5x
5
≥ 10

5
x≥ 2

In interval notation, this is given by [2,∞). The graph is then given by

−10. −9. −8. −7. −6. −5. −4. −3. −2. −1. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.0

�

Click on the image to the left to access a Geogebra
applet for further practice solving linear inequali-
ties. Alternatively, this applet is available at the
website https://ggbm.at/r7hy5mne.

5.3 Compound Inequalities
It is sometimes necessary to solve multiple inequalities at once. The can be done by using or or
and to show how the solutions should be related. We start by looking at the or type of problems.
For these, solutions need to only satisfy one of the two inequalities to be a solution. When we want
to consider all values that are either in (a,b) or (c,d), we write this as (a,b)∪ (c,d).
� Example 5.5 Solve the compound inequality

6 > 3x+9 or 13≤ 2x+5

Give the solution in interval notation and then graph the solution.
Solution We solve each of these inequalities:

6 > 3x+9 or 13≤ 2x+5

−9 −9 −5 +5

−3 > 3x or 8≤ 2x
−3
3

>
3x
3

or
8
2
≤ 2x

2
−1 > x or 4≤ x

https://ggbm.at/r7hy5mne
https://ggbm.at/r7hy5mne
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The first equation has a solution given by (−∞,−1), while the second equation has a solution given
by [4,∞). Thus, the solution is given by

(−∞,−1)∪ [4,∞)

The graph is then given by

−10. −9. −8. −7. −6. −5. −4. −3. −2. −1. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.0

D

�

� Example 5.6 Solve the compound inequality

7 > 2x−3 or 10≤−5−3x

Give the solution in interval notation and then graph the solution.
Solution We solve each of these inequalities:

7 > 2x−3 or 10≤−5−3x

+3 +3 +5 +5

10 > 2x or 15≤−3x
10
2

>
2x
2

or
15
−3
≤ −3x
−3

5 > x or −5≥ x

The first equation says that solutions must be smaller than 5. The second equation says that solutions
must be smaller than −5. We should note that all numbers that satisfy this are smaller than 5. Thus,
the solution is (−∞,5). The graph is then given by

−10. −9. −8. −7. −6. −5. −4. −3. −2. −1. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.0

D

�

We now consider the and type of problems. For these, solutions need to satisfy both of the
inequalities to be a solution.

� Example 5.7 Solve the compound inequality

−16≤ 2x−6 and 3x−15 < 3

Solution We solve each of these inequalities:

−16≤ 2x−6 and 3x−15 < 3

+6 +6 +15 +15

−10≤ 2x and 3x < 18
−10

2
≤ 2x

2
and

3x
3

<
18
−3

−5≤ x and x <−6

Thus, we need −5≤ x < 6. This is given by [−5,6). The graph is then given by
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−10. −9. −8. −7. −6. −5. −4. −3. −2. −1. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.0

D

�

� Example 5.8 Solve the compound inequality

3x−4≥ 2 and 2x+7 < 1

Solution We solve each of these inequalities:

3x−4≥ 2 and 2x+7 < 1

+4 +4 −7 −7

3x≥ 6 and 2x <−6
3x
3
≥ 6

3
and

2x
2
≤ −6

2
x≥ 2 and x <−3

Thus, we need the values that are larger than 2, and smaller than −3. We can see that there are no
numbers that satisfy both of these at the same time. Hence, there is no solution.

�

Occasionally, we can combine these types of problems into a larger inequality. As an example,
we can combine

2 < 6x−4 and 6x−4≤ 8

into

2 < 6x−4≤ 8

When we have this, instead of considering two sides of the inequality, we have “three” sides of the
inequality.

� Example 5.9 Solve the compound inequality

2 < 6x−4≤ 8

Solution

2 < 6x−4≤ 8

+4 +4 +4
6
6
<

6x
6

<
12
6

1 < x≤ 2

Thus, we have the solution (1,2]. The graph is then given by

−10. −9. −8. −7. −6. −5. −4. −3. −2. −1. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.0

D

�


