Natural Numbers 

	Natural numbers are all positive whole numbers from 1 to infinity.

N = 1, 2, 3, 4, 5, 6, 7, 8, 9, 10... 

Factors are numbers which divide evenly into a whole number.

1 is a factor of every number. Every number is a factor of itself.
The factors of 6 are 1,2,3,6.

The factors of 12 are 1,2,3,4,6,12

The factors of 23 are 1,2, 3.

We can write out the factors of a number in pairs

Example: Find the factors of 36...

    36

------------

 1 x 36

 2 x 18

 3 x 12

 4 x 9

 6 x 6



Highest Common Factor (HCF)
The HCF of 2 or more numbers is the largest factor that they have in common.

Let's look at getting the HCF of 8, 12 and 20

   

       8                  12                  20
-------------     --------------     ---------------
  1  x  8           1  x  12          1  x  20
  2  x  4            2  x  6            2  x 10
                        3  x  4            4  x  5
The common factors (1,2,4) have been highlighted in red.

It's easy to see that the Highest Common Factor is 4.


Lowest Common Multiple (LCM)
The LCM of 2 or more numbers is the lowest multiple that they have in common.

Let's look at getting the LCM of 6, 12 and 15

   
Multiples of 6:     6, 12, 18, 24, 30, 36, 42, 48, 54, 60...
Multiples of 12:   12, 24, 36, 48, 60, 72, 84, 96, 108...
Multiples of 15:   15, 30, 45, 60, 75, 90, 105, 120...
We can see the first multiple that they have in common is 60. So 60 is the LCM.


Prime Numbers
As we saw earlier, every number is a factor of itself, 1 is also a factor of every number.

Some numbers have only 2 factors - themselves and 1. These numbers are prime numbers.

These are the first few prime numbers:    2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47....

> It should be noted that 1 is not a prime number - it only has one factor, itself.
> It should be noted that 2 is the only even prime number
Prime numbers are the building blocks of all whole numbers (greater than 1).

Every whole number can be written as a product of it's prime factors.



Prime Factor Decompositon
To write any whole number as a product of primes we follow the following steps...

1.  Divide the number by the lowest prime that will divide evenly

2.  Divide the answer again by the lowest prime that will divide evenly.

3.  Repeat steps 1 and 2 until you are left with 1.

4.  Write down all the primes you used as products.

Example

Express 90 as a product of it's prime factors

  




 


We divide 90 by the lowest Prime that divides evenly, 2


We are left with 45
We divide 45 again by the lowest Prime that divides evenly, 3


We are left with 15
We divide 15 again by the lowest Prime that divides evenly, 3 


We are left with 5
We divide 5 by the lowest Prime again, 5


Finally we are left with 1, so we stop.

We now simply list the prime numbers as a product.

So our answer is      2 x 3 x 3 x 5
If we wish we can use indices and write it as 2 x 32 x 5



