which math functions come first

Which math functions come first in the order of operations? This fundamental question underpins how
we solve mathematical expressions, ensuring consistency and accuracy across various calculations.
Understanding this hierarchy is not just about memorizing rules; it's about grasping the logic that
allows complex equations to be broken down into manageable steps. In this comprehensive guide,
we'll delve into the intricacies of the order of operations, often remembered by the acronym PEMDAS
or BODMAS, and explore the specific types of mathematical functions that take precedence. We will
clarify the sequential processing of parentheses, exponents, multiplication, division, addition, and
subtraction, and discuss how different mathematical functions are categorized within this framework.
Prepare to solidify your understanding of mathematical precedence and how it dictates the order in
which operations are performed.
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The Importance of Order of Operations

The mathematical world thrives on precision and predictability. Without a universally agreed-upon
method for evaluating expressions, the same problem could yield a multitude of different answers,
leading to chaos in fields ranging from engineering to accounting. This is precisely why the order of
operations, a set of rules that dictates the sequence in which mathematical calculations are
performed, is so crucial. It acts as a common language, ensuring that everyone, everywhere, arrives
at the same correct solution when faced with a complex expression.

Imagine trying to build a complex structure without a blueprint, or attempting to follow a recipe
without knowing which ingredients to add first. The result would likely be a mess. Similarly,
mathematical operations, when presented in a linear fashion, need a clear protocol to ensure they are
executed in the correct sequence. This protocol prevents ambiguity and guarantees that
mathematical expressions are interpreted in a singular, intended way. The order of operations is the
bedrock of accurate mathematical computation.

Understanding the Acronyms: PEMDAS and BODMAS

To simplify the recall of the order of operations, various acronyms have been developed. The most
widely recognized in North America is PEMDAS. This mnemonic stands for Parentheses, Exponents,
Multiplication and Division (from left to right), and Addition and Subtraction (from left to right). Each



letter represents a category of mathematical operations that must be performed in a specific order.

In other parts of the world, the acronym BODMAS is commonly used. This stands for Brackets, Orders
(which include powers and roots), Division and Multiplication (from left to right), and Addition and
Subtraction (from left to right). While the terminology might differ slightly, the underlying principles
and the sequence of operations remain identical. Both PEMDAS and BODMAS are designed to provide
a clear, step-by-step approach to solving mathematical expressions.

It's important to note that the "and" in "Multiplication and Division" and "Addition and Subtraction" is
key. These pairs of operations have equal precedence. This means that when you encounter
multiplication and division in the same expression, you perform them from left to right as they
appear. The same rule applies to addition and subtraction.

Functions Taking Precedence: Parentheses and
Brackets

The very first step in applying the order of operations, whether you're using PEMDAS or BODMAS,
involves dealing with expressions enclosed in parentheses or brackets. These symbols serve to group
terms and dictate that the operations within them must be performed before any operations outside
of them. Think of them as little sub-problems that need to be solved first.

For example, in the expression 2 (3 + 4), the parentheses clearly indicate that the addition of 3 and 4
should be completed before multiplying the result by 2. If we didn't have this rule, we might be
tempted to multiply 2 by 3 first, leading to a different, incorrect answer. The presence of parentheses
signals a high level of priority, ensuring that these internal calculations are prioritized.

This principle extends to nested parentheses, where you would work from the innermost set of
parentheses outward. For instance, in 5 ((2 + 3) 4), you would first solve 2 + 3, then multiply that
result by 4, and finally, multiply that outcome by 5. This systematic approach ensures that no part of
the calculation is overlooked and that the intended structure of the expression is respected.

The Role of Exponents and Roots

Once all operations within parentheses or brackets have been resolved, the next level of precedence
is given to exponents and roots. Exponents, such as in 372 (meaning 3 multiplied by itself twice),
represent a form of repeated multiplication. Roots, like the square root of 9 (written as v9), are the
inverse operation of exponentiation; they are essentially asking for the base number that, when
raised to a certain power, equals the given number.

For instance, in the expression 5 + 273, you would first calculate 23, which is 2 2 2 = 8. Then, you
would add 5 to this result, yielding 13. If you were to perform the addition first, you would get 5 + 2 =
7, and then 773 = 343, which is clearly incorrect. This demonstrates the significant impact of
handling exponents and roots at the correct stage of the order of operations.



In the context of BODMAS, "Orders" directly refers to these exponential and root operations. It's a
crucial step that simplifies numbers and often introduces concepts like scientific notation or
percentage calculations, making them fundamental to many advanced mathematical and scientific
applications. Understanding their place in the hierarchy is vital for accurate computation.

Multiplication and Division: A Tie-Breaker

Following parentheses/brackets and exponents/roots, we arrive at the pair of multiplication and
division. This is a critical point where many learners encounter confusion because these two
operations hold equal importance within the order of operations. There is no inherent precedence of
multiplication over division or vice versa.

Instead, when an expression contains both multiplication and division, the rule is to perform these
operations as they appear from left to right. So, if you see division first, you do the division. If you see
multiplication first, you do the multiplication. It's a sequential approach within this tier of the
hierarchy.

Consider the expression 10 / 2 5. If you incorrectly assumed multiplication came first, you might
calculate 2 5 = 10, and then 10/ 10 = 1. However, following the left-to-right rule, you would perform
10/ 2 = 5 first, and then 5 5 = 25. This emphasizes the importance of the left-to-right directive when
dealing with operations of equal precedence.

Similarly, for an expression like 6 3 / 2, you would first multiply 6 3 = 18, and then divide 18 /2 = 9.
The consistency achieved by this left-to-right rule ensures that expressions involving these operations
are evaluated predictably and accurately, regardless of how they are written.

Addition and Subtraction: The Final Steps

The final tier of the order of operations involves addition and subtraction. Just like multiplication and
division, addition and subtraction share equal precedence. This means that they are performed from
left to right as they appear in the expression, after all other higher-priority operations have been
completed.

For example, in the expression 7 + 8 - 3, you would first add 7 and 8, which equals 15. Then, you
would subtract 3 from 15, resulting in 12. If you were to subtract first (8 - 3 = 5) and then add (7 + 5
= 12), you would still arrive at the same correct answer. This is because addition and subtraction are
inverse operations of each other and can be interchanged in terms of order when they are the only
operations left.

However, it's crucial to remember the left-to-right rule to avoid potential errors, especially in more
complex scenarios or when dealing with negative numbers. For instance, in 5-2 + 9, you would do 5
-2 = 3first, and then 3 + 9 = 12. The operations at this stage are the fundamental building blocks for
combining and adjusting values after all other complexities have been handled.



Why the Order Matters: Real-World Applications

The order of operations is not merely an abstract mathematical concept; it has profound implications
in numerous real-world applications. When engineers design bridges, they rely on precise calculations
that adhere to the order of operations to ensure structural integrity. Financial analysts use it to
calculate interest, returns, and depreciation accurately.

Consider programming. Every line of code that involves mathematical operations must follow a
defined order of execution to produce the intended results. If a programmer neglects the order of
operations, a simple calculation could lead to a bug, a system error, or an incorrect financial report.
The consistency provided by PEMDAS/BODMAS is essential for the reliability of software and
algorithms.

Even in everyday tasks, like calculating a discount or figuring out how much paint is needed for a
room, the principles of the order of operations are implicitly applied. Understanding this hierarchy
empowers us to make better decisions and perform calculations with confidence, whether we're
consciously applying the rules or relying on calculators and software that are programmed to follow
them.

Advanced Considerations and Ambiguities

While PEMDAS and BODMAS provide a solid framework, there are nuances and edge cases that can
arise. For instance, how do you handle functions that are not explicitly covered by the acronyms, such
as trigonometric functions (sine, cosine, tangent) or logarithmic functions? Generally, these functions
are treated similarly to parentheses; their arguments are evaluated first.

For example, in sin(30 degrees + 60 degrees), you would first add 30 and 60 inside the parentheses
to get 90 degrees, and then find the sine of 90 degrees. This reinforces the idea that grouping
symbols, whether literal parentheses or implicit function arguments, always take the highest priority.

Another area that can sometimes cause confusion is when dealing with abstract algebraic
expressions. The order of operations still applies, but you're manipulating variables and constants
instead of just numbers. The goal is to simplify the expression while maintaining its mathematical
integrity. Understanding the precedence of operations is fundamental to algebraic manipulation and
solving equations effectively.

FAQ

Q: What is the most important rule when performing
calculations involving multiple math functions?

A: The most important rule is to follow the established order of operations, often remembered by
acronyms like PEMDAS or BODMAS. This ensures consistency and accuracy in calculations.



Q: Do multiplication and division always come before addition
and subtraction?

A: Yes, multiplication and division take precedence over addition and subtraction. However,
multiplication and division have equal precedence and are performed from left to right as they
appear. Similarly, addition and subtraction have equal precedence and are performed from left to
right.

Q: What does the 'P' in PEMDAS stand for and why is it first?

A: The 'P' in PEMDAS stands for Parentheses. Parentheses (and brackets) are the first operations to be
performed because they indicate that the operations within them should be treated as a single unit
and resolved before any other calculations.

Q: Are exponents and roots handled at the same time in the
order of operations?

A: Yes, exponents and roots (often referred to as "Orders" in BODMAS) are considered to be at the
same level of precedence. They are performed after parentheses/brackets and before
multiplication/division.

Q: What happens if an equation has both multiplication and
division?

A: If an equation contains both multiplication and division, you perform them in the order they appear
from left to right. They have equal precedence.

Q: How do modern calculators and computers handle the
order of operations?

A: Modern calculators and computers are programmed to strictly adhere to the order of operations
(PEMDAS/BODMAS) to ensure correct calculations. They interpret input based on these mathematical
rules.

Q: Is the order of operations the same in all countries?

A: The principles of the order of operations are universal, but different acronyms are used in different
regions. PEMDAS is common in North America, while BODMAS is prevalent in the UK and other
Commonwealth countries. The underlying hierarchy of operations remains the same.
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