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The order of operations in mathematics is a fundamental concept that dictates the sequence in which different
mathematical operations should be performed to ensure consistency and accuracy in calculations. Often
abbreviated as PEMDAS, the order of operations serves as a guideline for solving mathematical expressions
that involve multiple operations. Understanding this concept is essential not only for students but for anyone
engaged in mathematical problem-solving. This article delves into the principles of the order of operations, its
significance, and practical examples to illustrate its application.

What is the Order of Operations?

The order of operations is a set of rules that determines the correct sequence to evaluate a mathematical
expression. When an expression contains more than one operation, the order of operations helps eliminate
ambiguity and ensures that everyone arrives at the same result. The acronym PEMDAS stands for:

1. Parentheses
2. Exponents
3. Multiplication and Division (from left to right)
4. Addition and Subtraction (from left to right)

Each of these components plays a crucial role in the computation process. Let’s break them down further.

Breaking Down PEMDAS

1. Parentheses

Parentheses are used to indicate which operations should be performed first in a mathematical expression.
Whenever you see parentheses, you should solve the operation inside them before moving on to other
operations.



For example:
- In the expression \(3 + (2 \times 5)\), you first calculate \(2 \times 5 = 10\), and then add 3, resulting in
\(3 + 10 = 13\).

2. Exponents

Exponents indicate how many times a number, known as the base, is multiplied by itself. After evaluating any
operations within parentheses, the next step is to calculate any exponents.

For example:
- In the expression \(2^3 + 4\), you first calculate \(2^3 = 8\) and then add 4, leading to \(8 + 4 = 12\).

3. Multiplication and Division

After handling parentheses and exponents, you perform multiplication and division from left to right. It’s
important to note that multiplication does not take precedence over division; both operations are of equal
rank and are processed in the order they appear from left to right.

For example:
- In the expression \(6 \div 2 \times 3\), you first divide \(6 \div 2 = 3\), and then multiply by 3, resulting in
\(3 \times 3 = 9\).

4. Addition and Subtraction

Finally, addition and subtraction are performed from left to right, similar to multiplication and division. Again,
these operations are of equal rank and must be processed in the order they appear.

For example:
- In the expression \(7 - 2 + 4\), you subtract first: \(7 - 2 = 5\), and then add 4, giving \(5 + 4 = 9\).

Why is Order of Operations Important?

The order of operations is crucial for several reasons:

1. Consistency: By following the order of operations, mathematicians and students can ensure that
calculations are performed consistently, leading to the same results regardless of who performs the
calculations.

2. Clarity: When solving complex expressions, the order of operations provides a clear pathway for solving
problems, reducing confusion about which operation to perform next.

3. Foundation for Advanced Mathematics: A solid understanding of the order of operations is a stepping stone
for more advanced mathematical concepts, including algebra, calculus, and beyond.

Common Mistakes with Order of Operations

Despite its importance, many students struggle with the order of operations, often making mistakes that can
lead to incorrect results. Here are some common pitfalls:



1. Ignoring Parentheses: Failing to calculate expressions within parentheses first can lead to significant errors.
For instance, in the expression \(4 + 2 \times (3 + 1)\), if one ignores the parentheses, they might calculate \(4
+ 2 \times 3 = 10\) instead of the correct \(4 + 2 \times 4 = 12\).

2. Misunderstanding Multiplication and Division: Some students forget that multiplication and division should
be processed from left to right. In the expression \(8 \div 4 \times 2\), many might mistakenly multiply first.

3. Confusing Addition and Subtraction: Similarly, students may perform addition before subtraction, which can
lead to incorrect answers. For example, in \(5 - 3 + 2\), not following the left-to-right rule would yield \(2
+ 2 = 4\) instead of the correct \(5 - 3 = 2\) followed by \(2 + 2 = 4\).

Practical Examples

Let’s take a closer look at some practical examples to better understand the order of operations:

Example 1
Evaluate \(3 + 6 \times (5 + 4) ÷ 3 - 7\).

- Step 1: Parentheses first:
- \(5 + 4 = 9\)

- Step 2: Rewrite the expression:
- \(3 + 6 \times 9 ÷ 3 - 7\)

- Step 3: Multiplication and Division from left to right:
- \(6 \times 9 = 54\)
- \(54 ÷ 3 = 18\)

- Step 4: Rewrite the expression:
- \(3 + 18 - 7\)

- Step 5: Addition and Subtraction from left to right:
- \(3 + 18 = 21\)
- \(21 - 7 = 14\)

The final answer is \(14\).

Example 2
Evaluate \(2^3 + 5 \times (4 - 2) - 6 ÷ 3\).

- Step 1: Parentheses:
- \(4 - 2 = 2\)

- Step 2: Rewrite the expression:
- \(2^3 + 5 \times 2 - 6 ÷ 3\)

- Step 3: Exponents:
- \(2^3 = 8\)

- Step 4: Rewrite the expression:
- \(8 + 5 \times 2 - 6 ÷ 3\)

- Step 5: Multiplication and Division:



- \(5 \times 2 = 10\)
- \(6 ÷ 3 = 2\)

- Step 6: Rewrite the expression:
- \(8 + 10 - 2\)

- Step 7: Addition and Subtraction:
- \(8 + 10 = 18\)
- \(18 - 2 = 16\)

The final answer is \(16\).

Final Thoughts

Understanding the order of operations is crucial in mathematics. The PEMDAS acronym serves as an effective
tool for remembering the sequence of operations, helping to eliminate confusion and ensuring that calculations
yield consistent results. By practicing the order of operations with various expressions, students can master
this essential mathematical concept, paving the way for success in future mathematical endeavors. Whether
you're a student, teacher, or simply someone who engages with numbers, remembering to follow the order of
operations will lead to clearer thinking and more accurate results in your mathematical pursuits.

Frequently Asked Questions

What is the order of operations in mathematics?
The order of operations is a set of rules that determines the sequence in which calculations are performed. The
common acronym used is PEMDAS, which stands for Parentheses, Exponents, Multiplication and Division (from
left to right), Addition and Subtraction (from left to right).

Why is the order of operations important?
The order of operations is crucial because it ensures that everyone interprets mathematical expressions in the
same way, leading to consistent and accurate results. Without this standardization, different interpretations
could lead to varying answers.

Can you give an example of how to apply the order of operations?
Certainly! For the expression 3 + 6 × (5 + 4) ÷ 3 - 7, you would first solve the parentheses: 5 + 4 = 9. Then,
the expression becomes 3 + 6 × 9 ÷ 3 - 7. Next, perform the multiplication and division from left to right: 6 × 9
= 54 and then 54 ÷ 3 = 18. Finally, you would complete the addition and subtraction from left to right: 3 +
18 - 7 = 14.

What happens if you don't follow the order of operations?
If you don't follow the order of operations, you may arrive at incorrect answers. For example, without
following the rules, one might compute 3 + 6 × 2 incorrectly as (3 + 6) × 2 = 18 instead of the correct
answer of 15.

What are some common misconceptions about the order of operations?
A common misconception is that multiplication always comes before addition. While it's true that
multiplication and division are performed from left to right, the same applies to addition and subtraction. They
are on the same level, so you perform them in the order they appear from left to right.
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