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Annotation: This article outlines the fundamental rules for performing
arithmetic operations, including addition, subtraction, multiplication, and
division. It covers essential properties such as commutativity, associativity, and
the identity elements that govern each operation. The article also discusses the
order of operations, commonly referred to as PEMDAS, which ensures the correct
sequence of calculations when multiple operations are involved. By following
these rules, one can achieve accuracy and consistency in mathematical
computations, providing a solid foundation for more advanced mathematical
concepts and problem-solving.
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Introduction:
Arithmetic operations form the foundation of mathematics and are integral to
various scientific, engineering, and computational fields. Mastery of these
operations—addition, subtraction, multiplication, and division—is essential for
solving complex mathematical problems. This article outlines the rules and
principles governing arithmetic operations, providing a systematic approach to
ensure accuracy and efficiency in calculations.
1. Addition (Sum)
Addition is the process of combining two or more numbers to form a single value
called the sum. The key rules for addition are:
-Commutative Property**: The order of the numbers does not affect the sum.
\[a+b=Db+a\]
-Associative Property:
When adding three or more numbers, the grouping of numbers does not affect
the sum.
\[(@a+b)+c=a+(b+c)\]
- Identity Element:
Adding zero to any number does not change its value.

\[a+0=2a\]
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2. Subtraction (Difference)

Subtraction involves finding the difference between two numbers. The rules for

subtraction include:

- Non-Commutative Property:

Changing the order of the numbers changes the result.
\[a-b\neqb -a\]

- Identity Element:

Subtracting zero from any number does not change its value.
\[a-0=a\]

- Inverse Operation:

Subtraction is the inverse of addition. For any number \(a\),

\[a-b=a+(-b)\]
3. Multiplication (Product)

Multiplication is the process of combining groups of equal sizes. The key rules
for multiplication are:
- Commutative Property:
The order of the numbers does not affect the product.
\[a \times b = b \times a \]
- Associative Property:
The grouping of numbers does not affect the product.
\[ (a \times b) \times c = a \times (b \times c)\]
- Distributive Property:
Multiplication distributes over addition.
\[ a \times (b + c) = (a \times b) + (a \times c)\]
- Identity Element:
Multiplying any number by one does not change its value.
\[a \times 1 = a\]
- Zero Property:
Multiplying any number by zero results in zero.
\[a \times0=01]
4. Division (Quotient)
Division is the process of determining how many times one number is contained
within another. The rules for division include:
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- Non-Commutative Property:
Changing the order of the numbers changes the result.

\[ \frac{a}{b} \neq \frac{b}{a}, \text{ for } b \neq 0\]
- Division by One:
Dividing any number by one does not change its value.

\[\frac{fa}{1} = a\]
- Zero Property:
Dividing zero by any non-zero number results in zero.

\[ \frac{OH{a} =0, \text{ for } a \neq \]
- ¥*Undefined Division**:
Division by zero is undefined.

\[ \frac{a}{0} \text{ is undefined} \]
5. Order of Operations
When performing calculations involving multiple arithmetic operations, the
order of operations must be followed to obtain the correct result.
The standard order is:
1. Parentheses:

Perform operations inside parentheses first.
2. Exponents:
Calculate powers and roots.
3. Multiplication and Division:

Perform these operations from left to right.
4. Addition and Subtraction:

Perform these operations from left to right.
This order can be remembered using the acronym PEMDAS (Parentheses,
Exponents, Multiplication and Division, Addition and Subtraction).
Understanding and applying the rules for arithmetic operations is crucial for
accurate mathematical computation. By following these rules, one can ensure
consistency and correctness in calculations, whether in simple arithmetic or
more complex mathematical problems. Mastery of these fundamental
operations provides a solid foundation for advanced mathematical learning and
application.
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