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DESCRIPTION
In the vast landscape of mathematics, where numbers intertwine 
and equations unfold, lies a fundamental principle that governs 
the  way  we  interpret  and solve  mathematical  expressions: The 
order of operations. From simple arithmetic to complex 
algebraic equations, understanding and adhering to the rules of 
order of operations is essential for accurate computation and 
meaningful analysis.

The Basics: PEMDAS

At the heart of the order of operations lies an acronym familiar 
to many students: PEMDAS, which stands for Parentheses, 
Exponents, Multiplication and Division (from left to right), and 
Addition and Subtraction (from left to right). This mnemonic 
serves as a handy reminder of the sequence in which different 
mathematical operations should be performed when evaluating 
an expression.

Parentheses: Operations enclosed within parentheses are always 
performed first. Parentheses serve to clarify the order in which 
operations should be carried out and allow for the prioritization 
of certain calculations over others. For example, in the 
expression 3+(4×2), the multiplication inside the parentheses 
must be performed before adding to3.

Exponents: After resolving any operations within parentheses, 
attention turns to exponents or powers. Exponents denote 
repeated multiplication and take precedence over multiplication, 
division, addition, and subtraction. For instance, in the 
expression 23×4, the exponentiation (23, or 2×2×2) is evaluated 
before multiplying by 4.

Multiplication and division: Following the resolution of 
parentheses and exponents, multiplication and division 
operations are performed from left to right. These operations 
have equal precedence and are carried out in the order in which 
they appear in the expression. For example, in the expression 
6÷2×3, division (6÷2) is performed before multiplication (3×3).

Addition and subtraction: Finally, once all parentheses, 
exponents, multiplication, and division operations have been 

resolved, attention shifts to addition and subtraction. Similar to 
multiplication and division, these operations are carried out 
from left to right, following the order in which they appear in the 
expression. For instance, in the expression 5+3−2, addition (5+3) 
is performed before subtraction (8−2).

Beyond PEMDAS: Clarifying ambiguities

While PEMDAS provides a helpful framework for 
understanding the order of operations, it's essential to recognize 
that mathematical expressions can sometimes be ambiguous. In 
such cases, additional parentheses are used to clarify the 
intended order of operations and eliminate ambiguity. For 
instance, consider the expression 6÷2(1+2). Without additional 
parentheses, it's unclear whether the 2 outside the parentheses 
should be multiplied or divided. To avoid confusion, one might 
rewrite the expression as 6÷ [2×(1+2)] or 6÷(2×3), ensuring 
clarity and consistency in interpretation.

Applications across mathematics

The principles of order of operations extend beyond basic 
arithmetic and find applications across various branches of 
mathematics, including algebra, calculus, and statistics. Whether 
simplifying algebraic expressions, evaluating derivatives, or 
analysing data sets, adhering to the rules of order of operations 
is crucial for accurate and meaningful results. Moreover, 
proficiency in applying these principles enhances problem-
solving skills and lays the foundation for deeper explorations in 
mathematical theory and practice.

The order of operations serves as a cornerstone of mathematical 
reasoning, providing a systematic approach to interpreting and 
evaluating mathematical expressions. From the simplicity of 
PEMDAS to the complexities of algebraic manipulation, 
understanding and applying the rules of order of operations are 
essential skills for mathematicians, scientists, engineers, and 
students alike. By mastering this fundamental principle, we 
unlock the power to navigate the mathematical maze with 
confidence and clarity, paving the way for discovery, innovation, 
and   deeper   understanding   in  the  area  of  mathematics  and  
beyond.
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