how to write a solution in interval
notation

How to write a solution in interval notation is an essential skill for students and
professionals working in mathematics, particularly in algebra and calculus. Interval notation
provides a concise way to represent solutions to inequalities and sets of numbers. This
article will guide you through the process of writing solutions in interval notation, explaining
the concepts involved and offering practical examples to enhance your understanding.

Understanding Interval Notation

Interval notation is a mathematical notation used to represent a group of numbers or
values that fall within a particular range. Unlike traditional set notation, interval notation is
more compact and easier to interpret. It uses parentheses and brackets to indicate whether
endpoints are included or excluded.

Basic Terminology

Before delving into how to write a solution in interval notation, it's crucial to understand
some basic terminology:

- Endpoint: The values that define the boundaries of the interval.
- Open interval: An interval that does not include its endpoints, denoted by parentheses ().
- Closed interval: An interval that includes its endpoints, denoted by brackets [ ].

- Half-open (or half-closed) interval: An interval that includes one endpoint but not the
other, represented as [a, b) or (a, b].

Writing Intervals

When writing intervals, the format is generally as follows:
1. Identify the lower and upper bounds of the interval.

2. Determine whether to use parentheses or brackets based on whether the endpoints are
included.

Examples of Intervals

Here are some examples of how to write intervals:

- Open Interval: If you are looking at all numbers greater than 2 but less than 5, you would



write this as (2, 5).

- Closed Interval: If the numbers include 2 and 5, the interval would be written as [2, 5].
- Half-Open Interval: If the interval includes 2 but not 5, it would be written as [2, 5).
Conversely, if it includes 5 but not 2, it would be (2, 5].

Steps to Write a Solution in Interval Notation

To effectively write a solution in interval notation, follow these steps:

1. Identify the Inequality: Start with the inequality you want to solve.
2. Solve the Inequality: Manipulate the inequality to isolate the variable.
3. Determine the Solution Set: Identify the range of values that satisfy the inequality.

4. Express in Interval Notation: Write the solution set in interval notation using the
appropriate symbols.

Example 1: Simple Linear Inequality

Let’'s consider the inequality \( x < 3\).

1. Identify the Inequality: The inequality is \( x < 3\).

2. Solve the Inequality: The solution is all numbers less than 3.

3. Determine the Solution Set: The set of numbers satisfying this inequality is \( (-\infty, 3)
\).

4. Express in Interval Notation: The final answer in interval notation is \( (-\infty, 3) \).

Example 2: Compound Inequality

Now, let's look at a compound inequality such as \( 2 < x\leq 5).

1. Identify the Inequality: The compound inequality is\( 2 < x\leq 5 ).

2. Solve the Inequality: This means \( x\) is greater than 2 but less than or equal to 5.

3. Determine the Solution Set: The solution set is all numbers between 2 and 5, where 2 is
not included, and 5 is included.

4. Express in Interval Notation: The final answer in interval notation is \( (2, 51\).

Example 3: Quadratic Inequality



Consider the quadratic inequality \( x~2 -4 < 0).

1. Identify the Inequality: The inequality is\( x~2 -4 < 0).

2. Solve the Inequality: Factor the quadratic to get \( (x - 2)(x + 2) < 0). The critical points
are\(x=-2\)and\(x = 2\).

3. Determine the Solution Set: Testing intervals, you find that the inequality holds true for \(
2 <x<2)).

4. Express in Interval Notation: The final answer in interval notation is \( (-2, 2) \).

Common Mistakes to Avoid

When writing solutions in interval notation, be mindful of these common pitfalls:

e Misinterpreting Endpoints: Ensure you correctly identify whether the endpoints are
included or excluded.

¢ Using Incorrect Symbols: Remember that parentheses ( ) indicate exclusion and
brackets [ ] indicate inclusion.

* Failing to Check the Entire Range: Always verify that you have considered the
entire range of values when solving inequalities.

Practice Problems

To master how to write a solution in interval notation, practice with these problems:

1. Solve \( x + 5\geq 2\) and express your answer in interval notation.
2.Solve \( -3 < 2x + 1 < 5\) and express your answer in interval notation.
3. Solve \( x™2 + 3x - 4 \leq 0\) and express your answer in interval notation.

Conclusion

Understanding how to write a solution in interval notation is a valuable skill that simplifies
the representation of numerical ranges. By following the outlined steps and avoiding
common mistakes, you can confidently express solutions to inequalities in a clear and
concise manner. Whether you're dealing with linear or quadratic inequalities, interval
notation will serve as an effective tool in your mathematical toolkit. With practice, you'll
find it becomes second nature to translate inequalities into this compact form.



Frequently Asked Questions

What is interval notation?

Interval notation is a mathematical expression used to represent a range of values on the
number line. It uses parentheses and brackets to indicate whether endpoints are included
or excluded.

How do you write a closed interval in interval notation?

A closed interval includes its endpoints and is written using brackets. For example, the
closed interval from 1 to 5 is written as [1, 5].

What is an open interval in interval notation?

An open interval does not include its endpoints and is written using parentheses. For
example, the open interval from 1 to 5 is written as (1, 5).

How do you represent an interval that includes one
endpoint but not the other?

This type of interval is called a half-open or half-closed interval. For example, the interval
that includes 1 but not 5 is written as [1, 5) and includes all values from 1 to 5, with 1
included and 5 excluded.

How do you express the union of two intervals in
interval notation?

The union of two intervals is represented by using the symbol 'U'. For example, if you want
to express the union of the intervals [1, 3] and (4, 6], it would be written as [1, 3] U (4, 6].

What does it mean if an interval notation includes
infinity?
When interval notation includes infinity (« or -=), it indicates that the interval extends

indefinitely in that direction. For example, (-», 2) means all numbers less than 2, while (3,
o) means all numbers greater than 3.

How do you write a solution set in interval notation for
the inequality x > 2 and x = 5?

The solution set for the inequality x > 2 and x = 5 can be expressed in interval notation as
(2, 5]. It shows that x can take any value greater than 2 up to and including 5.
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