what is order of operations

what is order of operations is a fundamental concept in mathematics that dictates the correct
sequence in which operations should be performed to accurately solve expressions. Understanding
the order of operations is essential for students, educators, and professionals who work with
mathematical calculations, as it ensures consistency and prevents ambiguity in solving equations.
This article will explore the definition and importance of the order of operations, its historical
background, and the standard conventions used globally. Additionally, it will cover common
mnemonic devices that aid memory, practical examples demonstrating the application of the rules,
and common mistakes to avoid. By the end, readers will have a thorough understanding of what the
order of operations entails and how to apply it effectively in various mathematical contexts.
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Definition and Importance of Order of Operations

The order of operations is a set of rules that defines the correct sequence to evaluate a mathematical
expression involving multiple operations such as addition, subtraction, multiplication, division,
exponents, and parentheses. Without a standardized order, expressions could yield different results
depending on the sequence in which operations are performed. This standardized order promotes
clarity and uniformity, ensuring that everyone interprets and solves mathematical expressions
consistently.

In arithmetic and algebra, the order of operations is crucial to avoid errors and maintain
mathematical integrity. For example, evaluating the expression 3 + 4 x 2 without following the
order of operations could lead to two different answers: 14 if addition is done first, or 11 if
multiplication is prioritized correctly. Adhering to the established rules prevents such discrepancies
and supports accurate problem-solving in academic, scientific, and practical contexts.

Historical Background of the Order of Operations

The concept of an order of operations has evolved over centuries alongside the development of
mathematical notation and conventions. Early mathematicians recognized the need for a systematic
approach to solving expressions to avoid ambiguity, especially as arithmetic operations became



more complex.

The modern convention of order of operations emerged gradually with the widespread use of
symbolic algebra in the 16th and 17th centuries. Mathematicians such as Francois Viete and René
Descartes contributed to establishing clearer rules for interpreting expressions. Over time,
educational systems standardized these rules to ensure consistent teaching and understanding
worldwide.

Standard Rules and Conventions

The standard order of operations, often abbreviated as PEMDAS or BIDMAS depending on the
country, prescribes the sequence in which operations should be performed. The acronym PEMDAS
stands for Parentheses, Exponents, Multiplication and Division, Addition and Subtraction. BIDMAS
uses Brackets instead of Parentheses and Indices instead of Exponents but follows the same
fundamental principles.

The rules can be summarized as follows:

1. Parentheses (Brackets): Solve expressions inside parentheses or brackets first, including
nested parentheses.

2. Exponents (Indices): Evaluate powers and roots next.
3. Multiplication and Division: Perform these operations from left to right as they appear.

4. Addition and Subtraction: Lastly, carry out addition and subtraction from left to right.

It is important to note that multiplication and division share the same priority and are executed
sequentially from left to right, as are addition and subtraction. This left-to-right rule prevents
confusion when expressions contain multiple operations of the same rank.

Mnemonic Devices for Remembering the Order

To aid in memorizing the order of operations, several mnemonic devices have been created. These
memory aids help students and learners recall the sequence quickly and accurately.

e PEMDAS: Parentheses, Exponents, Multiplication, Division, Addition, Subtraction.

¢ Please Excuse My Dear Aunt Sally: A popular phrase where each word's initial corresponds
to the operation order.

e BIDMAS: Brackets, Indices, Division, Multiplication, Addition, Subtraction—commonly used in
the United Kingdom.

e BODMAS: Brackets, Orders, Division, Multiplication, Addition, Subtraction—another variant
used internationally.



These mnemonics are effective tools for reinforcing the proper order and preventing common errors
during computation.

Practical Examples and Applications

Applying the order of operations correctly is essential for solving mathematical problems accurately.
Consider the following examples:

1. Evaluate 8 + 2 x 5.

Following the order of operations, multiplication precedes addition:

2x5=10,then8 + 10 = 18.
2. Solve (6 + 4) + 2.

Parentheses are addressed first:

6 + 4 = 10, then divide by 2: 10 + 2 = 5.
3. Calculate 32 + 4 x (2 + 1).

First, evaluate the parentheses:
24+1=23.

Then exponents:

32=09.

Then multiply:

4 x3=12.

Finally, add:

9+ 12=21.

These examples illustrate how following the order of operations leads to consistent and accurate
results.



Common Mistakes and Misconceptions

Despite its importance, misconceptions about the order of operations frequently occur, leading to
incorrect calculations. One common mistake is performing addition before multiplication, which
violates the established rules and alters the outcome.

Another frequent error involves misunderstanding the equal priority of multiplication and division or
addition and subtraction. Operations at the same level should be executed from left to right, but
neglecting this rule can cause errors.

Misinterpretation of parentheses, especially when nested, is also a source of mistakes. It is crucial to
resolve expressions inside the innermost parentheses first, then progressively work outward.

Awareness of these common pitfalls and careful application of the order of operations can
significantly improve mathematical accuracy and confidence.

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 mathematical
operations are performed to ensure consistent and correct results.

Why is the order of operations important?

The order of operations is important because it provides a standard procedure for solving
mathematical expressions, preventing ambiguity and ensuring everyone interprets the expression
the same way.

What does the acronym PEMDAS stand for?

PEMDAS stands for Parentheses, Exponents, Multiplication, Division, Addition, and Subtraction,
representing the order in which operations should be performed.

How do parentheses affect the order of operations?

Parentheses have the highest priority in the order of operations; operations inside parentheses are
performed first before applying other operations.

Are multiplication and division performed before addition and
subtraction?

Yes, multiplication and division are performed before addition and subtraction. However,
multiplication and division are performed from left to right, as they have the same precedence.

Can the order of operations change the result of a calculation?

Yes, changing the order in which operations are performed can lead to different results, which is



why following the correct order of operations is crucial.

How is the order of operations applied in programming
languages?

Most programming languages follow a similar order of operations as mathematics, often based on
PEMDAS rules, to correctly evaluate expressions in code.

Additional Resources

1. "Order of Operations: A Beginner's Guide to Mathematical Rules"

This book introduces readers to the fundamental concept of the order of operations in mathematics.
It explains why the sequence of operations matters and provides clear examples using addition,
subtraction, multiplication, and division. Perfect for young learners or anyone new to math, the book
builds a solid foundation for understanding complex calculations.

2. "Mastering PEMDAS: The Key to Solving Math Problems"

Focusing on the PEMDAS acronym (Parentheses, Exponents, Multiplication, Division, Addition,
Subtraction), this book guides readers through step-by-step problem-solving strategies. It includes
practice problems and tips to avoid common mistakes when applying the order of operations. The
book is ideal for students aiming to improve their arithmetic skills.

3. "Math Made Simple: Understanding the Order of Operations"

This clear and concise book breaks down the order of operations into easy-to-understand sections.
Readers will learn how to approach expressions with multiple operations and the importance of
following the correct sequence. The book also provides real-life examples to show the relevance of
these rules beyond the classroom.

4. "The Order of Operations Workbook for Kids"

Designed specifically for children, this workbook combines fun exercises with educational content to
teach the order of operations. It features colorful illustrations and engaging puzzles that reinforce
the concepts. Parents and teachers will find it a valuable resource for helping kids grasp these
essential math skills.

5. "Algebra Essentials: The Role of Order of Operations"

This book explores how the order of operations is foundational to algebraic expressions and
equations. It explains how adhering to these rules ensures accurate simplification and solving of
algebra problems. Suitable for middle and high school students, the book bridges basic arithmetic
and more advanced math topics.

6. "Beyond Basics: Exploring Advanced Order of Operations"

Targeted at advanced learners, this book delves into complex expressions involving exponents, roots,
and nested parentheses. It discusses common pitfalls and the rationale behind each step in the order
of operations. Readers will gain confidence in tackling sophisticated math problems with precision.

7. "The History and Importance of Order of Operations in Mathematics"

This informative book traces the historical development of the order of operations and its
significance in mathematical notation. It highlights contributions from mathematicians over
centuries and explains how standardized rules improved communication and problem-solving. A



great read for those interested in the evolution of math concepts.

8. "Interactive Math: Games and Activities on Order of Operations"

Combining learning with play, this book offers interactive games and activities designed to reinforce
the order of operations. It encourages hands-on practice and group participation, making math
enjoyable and memorable. Ideal for classroom use or homeschooling, it supports varied learning
styles.

9. "Real-World Applications of Order of Operations"

This book demonstrates how the order of operations applies to everyday situations such as
budgeting, cooking, and construction. Through practical examples, readers see the necessity of
following mathematical rules for accurate results. It helps learners appreciate the relevance of math
in daily life and practical decision-making.
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what is order of operations: Leveled Texts: Understanding Order of Operations Lori
Barker, 2014-01-01 All students can learn about the order of operations through text written at four
different reading levels. Symbols on the pages represent reading-level ranges to help differentiate
instruction. Provided comprehension questions complement the text.

what is order of operations: GOD'S ORDER OF OPERATIONS Janice Gallop Harper,
2021-01-29 Seeking an answer to that age-old question: Why am I here? Think of this book as a Bible
study, dissecting certain scriptures so that you may understand God's ultimate plan for life, your
salvation. God's Order of Operations is here to help man understand how God has always been
working to save his most precious creation, You. Using scriptures from His own Word, you can see
how God has always been moving and the steps that He has laid out for each of our lives. The
Author's hope is that you can find your own special relationship with God, one that will lead you to
want to get to know Him even more. He loves you and wants nothing more than to have a
relationship with you, His most precious creation. Within the pages of this book, God invites you to
come and rest in His love as He labors until your spirit is reborn, soul restored and body recovered.
May your life be revolutionized as you discover that you are here to be Loved!

what is order of operations: Guided Math Stretch: Order of Operations Lanney Sammons,
2014-06-01 Engage your mathematics students at the beginning of class with this whole-class
warm-up activity. This product features a step-by-step lesson, assessment information, and a
snapshot of what the warm-up looks like in the classroom.

what is order of operations: Guided Math Stretch: Order of Operations--Get Ready to
Compute! Lanney Sammons, Michelle Windham, 2014-01-01 Engage your mathematics students at
the beginning of class with this whole-class warm-up activity. This product features a step-by-step
lesson, assessment information, and a snapshot of what the warm-up looks like in the classroom.

what is order of operations: Every Math Learner, Grades K-5 Nanci N. Smith, 2017-02-01
Differentiation that shifts your instruction and boosts ALL student learning! Nationally recognized
math differentiation expert Nanci Smith debunks the myths surrounding differentiated instruction,
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revealing a practical approach to real learning differences. Theory-lite and practice-heavy, this book
provides a concrete and manageable framework for helping all students know, understand, and even
enjoy doing mathematics. Busy K-5 mathematics educators learn to Provide practical structures for
assessing how students learn and process mathematical concepts Design, implement, manage, and
formatively assess and respond to learning in a standards-aligned differentiated classroom; and
Adjust current instructional materials to better meet students' needs Includes classroom videos and
a companion website.

what is order of operations: Decline of Regulated Common Carriage United States. Congress.
Senate. Committee on Commerce, 1962

what is order of operations: Restoring and Maintaining Order in Complex Peace Operations
Michael J. Kelly, 2023-09-20 This volume contains a detailed study of the applicable international
law relevant to peace operations in the context of collapsed states, in the establishment of safe
havens or in a general enforcement role. It discusses the interaction and the often complex legal
relationships between non-government humanitarian actors, relevant UN agencies, the warring
parties and international peace forces under international law and practice. In particular, the book
deals with issues concerning the implications of contemporary peace operations for military forces in
terms of force structure, operating procedures and training. The book focuses on the often
overlooked but critical issues of the interim administration of law and order in complex operations
and on the reconstruction of a local capability in this regard. Many contemporary operational
challenges are analysed, including the Balkans and the Middle East. In particular, the book includes
a detailed case study of Somalia based on the author's personal knowledge, experience and access to
information on the ground in his capacity as military legal adviser to the Australian Defence Force
Contingent in Somalia.

what is order of operations: Thinking Like a Mathematician Mary-Lyons Walk Hanks,
Jennifer K. Lampert, Katherine Plum, 2021-10-10 Thinking Like a Mathematician focuses on
high-interest, career-related topics in the elementary curriculum related to mathematics. Students
will explore interdisciplinary content, foster creativity, and develop higher order thinking skills with
activities aligned to relevant content area standards. Students will engage in exploration activities,
complete mathematical challenges, and then apply what they have learned by making real-world
connections. Thinking Like a Mathematician reflects key emphases of curricula from the Center for
Gifted Education at William & Mary, including the development of process skills in various content
areas and the enhancement of discipline-specific thinking and habits of mind through hands-on
activities. Grade 3

what is order of operations: Interstate Commerce Commission Reports United States.
Interstate Commerce Commission, 1939

what is order of operations: Real Estate Math Made Easy Quinlan Brian Duncan,
2025-01-06 Master the essential math skills needed to succeed in real estate with Real Estate Math
Made Easy. This comprehensive guide breaks down complex mathematical concepts into
easy-to-understand explanations, practical examples, and step-by-step problem-solving. Perfect for
aspiring and experienced real estate professionals alike, this book covers everything from
fundamental skills like calculating area and understanding mortgages to advanced topics like
investment analysis and tax prorations. In Real Estate Math Made Easy, you'll gain the tools and
confidence needed to tackle any numerical challenge you may encounter on your real estate
licensing exam or in your daily work with clients. With chapters dedicated to property valuation,
financing, commissions, closing costs, and more, this book provides a solid foundation in real estate
math that will help you stand out in a competitive industry. Through clear explanations, real-world
examples, and hundreds of practice questions with detailed solutions, Real Estate Math Made Easy
demystifies even the most challenging concepts. You'll learn how to analyze property values,
estimate closing costs, calculate commissions and prorations, assess investment potential, and make
data-driven decisions that benefit your clients and your business. Develop the skills and knowledge
you need to provide exceptional value to your clients, close deals with confidence, and build a



successful, sustainable real estate career. Real Estate Math Made Easy is more than just a textbook
- it's a roadmap to success in the exciting world of real estate. Invest in your future and master real
estate math with this essential guide. Order your copy of Real Estate Math Made Easy today and
take the first step toward unlocking your full potential as a real estate professional.

what is order of operations: Improving Achievement With Digital Age Best Practices
Christopher M. Moersch, 2013-10-28 Connect Common Core, inquiry, and technology! While
technology ushers in exciting and innovative educational opportunities, finding best practices for its
complete integration remains a challenge. Christopher Moersch, founder of the internationally
recognized and research-based LoTi Framework, provides a concrete tool for implementing digital
age best practices. With discussions on how to promote networked collaboration, bolster purposeful
inquiry, and anchor student decision-making and learning with technology tools and resources,
Moersch uses research-based instructional strategies to deliver: A concrete road map for a smooth
digital transition into new Common Core Standards Lesson plans, benchmarks, and instructional
units to help bridge the link between 21st century skills, Common Core Standards, and student
achievement Practical tips for classroom, building, and district implementation of digital age best
practices Tools and guidance for successful PLCs Make the critical connection between effective
implementation of 21st century skills/themes and student academic achievement part of your
school’s pedagogy! When schools need to equip students with the skills to facilitate creativity, here
is the blueprint. This carefully crafted advice has been road-tested and it works. —Neil MacNeill,
Principal Ellenbrook Independent Primary School, Ellenbrook, WA

what is order of operations: Common Core Standards For Parents For Dummies Jared
Myracle, 2014-03-03 A parent's guide to understanding the Common Core educational standards
Designed to ensure a similar level of job and college preparedness for students from all backgrounds
and regions, the Common Core standards have been adopted in 45 states from coast to coast. These
new common standards are designed to bring many diverse state standards into alignment with each
other in math and English to create a set of national educational standards. Common Core Standards
For Parents For Dummies explains this new set of standards, what it means for students, and how
parents can get their children prepared for the school year. Explains what changes to expect in the
classroom Includes a grade-by-grade explanation of the new math and English standards Provides
tips and exercises for helping students succeed For parents who want to help their kids excel at
school, Common Core Standards For Parents For Dummies is a handy, straightforward guide that
explains everything they need to know.

what is order of operations: Algebra I Essentials For Dummies Mary Jane Sterling,
2019-04-15 Algebra I Essentials For Dummies (9781119590965) was previously published as
Algebra I Essentials For Dummies (9780470618349). While this version features a new Dummies
cover and design, the content is the same as the prior release and should not be considered a new or
updated product. With its use of multiple variables, functions, and formulas algebra can be
confusing and overwhelming to learn and easy to forget. Perfect for students who need to review or
reference critical concepts, Algebra I Essentials For Dummies provides content focused on key
topics only, with discrete explanations of critical concepts taught in a typical Algebra I course, from
functions and FOILs to quadratic and linear equations. This guide is also a perfect reference for
parents who need to review critical algebra concepts as they help students with homework
assignments, as well as for adult learners headed back into the classroom who just need a refresher
of the core concepts. The Essentials For Dummies Series Dummies is proud to present our new
series, The Essentials For Dummies. Now students who are prepping for exams, preparing to study
new material, or who just need a refresher can have a concise, easy-to-understand review guide that
covers an entire course by concentrating solely on the most important concepts. From algebra and
chemistry to grammar and Spanish, our expert authors focus on the skills students most need to
succeed in a subject.

what is order of operations: What Is Bodmas? Marian Perera, 2024-10-31 ORDER OF
OPERATIONS is Fundamental to Math! This essential concept consists of five key elements: brackets



(B), orders (0), division (D), multiplication (M), addition (A), and subtraction (S). In math, there are
standard rules we need to follow to apply these operations correctly, ensuring that everyone arrives
at the same answer. This book presents a detailed yet fun approach to help you become familiar with
these operations, making sure you always know how to handle them when they appear. It's designed
to be straightforward and includes tons of examples to practice and reinforce your understanding.
Happy learning!

what is order of operations: Teaching Your Kids New Math, 6-8 For Dummies Kris Jamsa,
2023-03-08 It’s not too late to learn new math tricks—and help kids learn them, too! Teaching Your
Kids New Math, Grades 6-8, For Dummies teaches you the new standard way of teaching kids math.
It’s all about thinking through how to solve problems and using strategies, rather than just
memorizing the procedures. In this book, parents, guardians, and tutors will learn how to use these
methods and standards to effectively teach kids Common Core math for grades 6-8. Teaching Your
Kids New Math, Grades 6-8, For Dummies shows you how schools are teaching kids math these
days, and gives you tools to support kids through the homework and test prep process. You'll love
this book’s clear explanations and examples organized by grade level. With Teaching Your Kids New
Math, Grades 6-8, For Dummies?? you’ll also get access to online tools, including dozens of math
worksheets for additional support. Learn how to teach 6th through 8th grade math according to the
Common Core Discover the new methods and formulas that are standard for math instruction Get
best teaching practices, example problems, and tips about common math pitfalls Help your kids with
math homework and enhance the homeschool journey This is the perfect Dummies guide for anyone
who needs guidance on how to teach kids math using new methods and concepts—they’re different
from what we learned in school! Future math teachers will also love this user-friendly guide to
middle-grade math.

what is order of operations: 77th Division, Summary of Operations in the World War
American Battle Monuments Commission, 1944

what is order of operations: GED Basics in Mathematics Henry R. Varela, 2004 The aim of this
book is to present the subject matter of arithmetic, geometry, and algebra with the utmost clarity
and simplicity. It is based on the mathematical subjects required in four years of high school study
and will prepare the student with the skills necessary to pass the GED Mathematics Test. The text
consists of ten chapters with a review of geometry and algebra because of the many concepts
introduced in these particular subjects. The last chapter is devoted to a practice test consisting of
questions and problems similar to those presented on the real GED test. Answers to the practice test
are provided with detailed explanations of the suggested method of solving each problem. Each
chapter opens with a brief introduction before developing the ideas and facts of the subject matter.
In order to give the student an insight into the principle involved, many examples are given to
provide an understanding of the topic rather than to just offer a rule. The examples enable students
to proceed at their own pace, in accordance with their individual needs. Problems are then
introduced for the student to solve so as to stimulate clear and organized thinking. Answers to the
problems are included at the end of each chapter thus helping to reinforce the students' knowledge
step by step. Due to the fact that the language is direct, and the method of presentation is concerned
with essentials only, the skills can be learned by anyone willing to spend some time in self-study.
Also, even though simplified, this book of mathematics is complete and authoritative. It is
recommended for use in home schooling, as a supplementary text, or as a gateway to advanced math
and science.

what is order of operations: Bulletin , 1921

what is order of operations: Vocational Education Bulletin United States. Division of
Vocational Education, 1921

what is order of operations: Princeton Review GRE Premium Prep, 2022 The Princeton
Review, 2021-05-18 Make sure you're studying with the most up-to-date prep materials! Look for the
newest edition of this title, The Princeton Review GRE Premium Prep, 2023 (ISBN: 9780593450611,
on-sale July 2022). Publisher's Note: Products purchased from third-party sellers are not guaranteed




by the publisher for quality or authenticity, and may not include access to online tests or materials
included with the original product.
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