Planning Guide: Factors and Multiples

Mathematical Definitions (Big Ideas)
The following definitions are available at http://learnalberta.ca/content/memg/index.html.

Natural Numbers

"A natural number is any number in the list {1, 2, 3, 4, ( }.

The natural numbers are also called the counting numbers."

Factors

"A factor is a natural number that exactly divides a given natural number."

For example, the complete set of factors of 18 is 1, 2, 3, 6, 9 and 18.  

The set of factors of any natural number is always a finite set of numbers.

Factors are used in number facts. For example, 3 × 6 = 18; therefore, 3 and 6 are both factors of 18. Factors are also used in the area of rectangles and the volume of right rectangular prisms. For example, the area of a rectangle that is 3 m wide and 3 m long is 15 square metres; therefore, 3 and 5 are both factors of 15. Similarly, the volume of a right rectangular prism that is 2 m wide, 3 m long and 4 m high is 24 cubic metres; therefore 2, 3 and 4 are all factors of 24. 

Multiples

"A multiple is a natural number that is the product of a given natural number and another natural number … Alternately, a multiple is a natural number that can be exactly divided by a given natural number."
For example, the complete set of multiples of 3 is 3, 6, 9, 12, 15, 18, …    

The set of multiples of any natural number is always an infinite set of numbers.

Multiples are used in number facts as skip counting. For example, 3 × 6 = 18 or skip count 6, 12 and 18; therefore, 18 is a multiple of both 3 and 6. Multiples are also used in the area of rectangles and the volume of right rectangular prisms. For example, the area of a rectangle that is 3 m wide and 3 m long is 15 square metres; therefore, 15 is a multiple of both 3 and 5. Similarly, the volume of a right rectangular prism that is 2 m wide, 3 m long and 4 m high is 24 cubic metres; therefore, 24 is a multiple of 2, 3 and 4.  

Connecting Factors and Multiples

Any natural number has factors and multiples.  

For example, the factors of 6 are 1, 2, 3 and 6. The multiples of 6 are 6, 12, 18, 24 and so on. Therefore, 6 is a factor of itself as well as a multiple of itself as shown in the following Venn diagram. 

                                          Factors of 6     Multiples of 6


This leads to the generalization that any natural number is a factor and a multiple of itself.

Classes of Numbers

As students study numbers, they "should identify classes of numbers and examine their properties"  (NCTM 2000, p. 151).

Some classes of numbers are described next.

Prime Numbers

"A prime number is a natural number that has exactly two factors: 1 and itself."

All prime numbers, except 2, are odd numbers. Examples of prime numbers are 2, 3, 5 and 7. In each case, the factors include only the number itself and 1.

The number 1 is not a prime number because it has only one factor.

Composite Numbers

"A composite number is a natural number that has three or more factors."

Composite numbers include even and odd numbers. Examples of composite numbers are 4 and 15. The factors of 4 are 1, 2 and 4. The factors of 15 are 1, 3, 5 and 15.  

A composite number can always be expressed as the product of prime numbers. These prime numbers can be found by using a factor tree to find the prime factorization.

Example:
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Therefore, 12 can be written as the product of prime numbers:  3 × 2 × 2.
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