FACTORS AND MULTIPLES – and how to use them for fraction addition

    
    The reason that "1" is not considered a prime number is that it does not have two distinct (different) roots (divisors).  The definition of a prime number is a number that has only two distinct roots.  There is only one number that divides evenly into "1" - that is "1".  
    Also, the reason for identifying prime numbers as factors (numbers that divide evenly into a number) is so that you can "break down" a number into its prime factors and use that information to better understand what makes up a number.  
 

    When we write the prime factorization of a number, we list only the prime numbers that multiply together to give the original numbers.  For example:  24 = 2 X 2 X 2 X 3.  "1" is not included in that list because it isn’t a prime number.
    
    That leads to your second question, which is about listing all the factors of a number.  When we use the "rainbow" technique, 
  
           1) checking each number from 1 up, to find divisors of the number, 
  and    2) listing each of those divisors on the left with its corresponding factor on the right
  until   3) eventually we reach the halfway mark of the number and know that we have them all
 

We are finding a quick, orderly method of listing all the factors.  When the number is a perfect square and has a factor that multiplies times itself to give the number, it is not listed more than once because we are making a list of factors (numbers that divide into the number evenly).  It is listed as a factor; we don't need to write it down more than once!  
    The method I have developed, using the "rainbow" technique, is merely a method for coming up with this list by looking at all possible divisors sequentially.   After the students have done this for a while, it is fun to introduce the "Divisibility Rules" to aid them in finding factors for larger numbers.  
 

    Having a list of all factors of a number is helpful when looking for common divisors as when we are reducing fractions to lowest terms, for example.  12/18  can be reduced to 2/3 because we know that 12 and 18 both have 6 as a divisor.  (We use the GCF, or greatest common factor)  and we divide both 12 and 18 by the GCF, 6, to change the fraction to 2/3. 
     
    The rainbow listing of divisors for each of them looks like this: (minus the rainbows – arcs from each number to its associated pair – i.e. arcs are drawn in from 1 to 18, 2 to 9, 3 to 6, etc.!!)
 

                        18                             12
 

                1, 2, 3, 6, 9, 18         1, 2, 3, 4, 6, 12           
You can easily see that the Greatest Common Factor (GCF)                                                                       
of 12 and 18 is 6.  
It is the largest divisor that they have in common. 
    

    Generating the list of multiples of a number is really fun for kids and I do it in a similar, sequential way.  They are taught to develop the list of multiples of a number by multiplying that number by each number from 1 up.  
I ask them to list their work this way too, so that they benefit from the repetition of writing down what they are doing in their heads.
 

    


               1X9    2X9    3X9    4X9    5X9    6X9, ...
   The multiples of 9 are:   9,      18,     27,     36,     45,    54, ...     
 
{They sometimes get confused in stating a multiple as, for example, saying “a multiple of 9 is 6 X 9” rather than 54, but this is easily rectified.  We talk about the "6X9" as a description of "the process for finding the multiple" and the "54" as "the number that IS the multiple".}
 

    I also work into this the oral practise of saying "18 is a multiple of 9 because 2 times 9 is 18" and "2 and 9 are both factors of 18 because 2 times 9 is 18.  They are then able to say, for example, "45 is the 5th multiple of 9, because 5 times 9 equals 45".  Also, it's important to include 9 as one of the multiples because the definition of a multiple is as follows:
 

    M is a multiple of F if M is divisible by F.  By "divisible" we mean evenly divisible - with no remainder.  It is important to tell the students that all this talk about multiples and factors only deals with whole numbers.  It is not appropriate to say, for example, that 5 is divisible by 2 because 5 divided by 2 is 2 1/2.  Only whole number divisors are considered.
 USING MULTIPLES AND FACTORS TO ADD FRACTIONS

One use of Multiples is when you want to identify common denominators in the process of adding fractions, you need to know the common multiples of the two numbers:  Adding 3/4 and 4/5 is facilitated by noting 20 is a multiple of both 4 and 5 - so you know that they will both divide into 20 evenly, allowing you to rewrite each of those fractions with 20 as denominators (making equivalent fractions), like so:  

                                                

              3  X  5  = 15       and      4  X  4  = 16
              4  X  5  = 20                  5  X  4  = 20  

20 is the Lowest Common Multiple (LCM) of 4 and 5.

        

Now, you can add the two fractions, 15 + 16  (adding the


                                      20    20

numerators ) to get  31  or  20 + 11,  which leads to  1  11       

                              20       20    20                              20 

Multiplying by a certain number over the same number (5, for example)        








 5

to make an equivalent fraction, as above,

or pulling common factors out of numbers to simplify fractions: 

24  = 4 X 6  =  4  X 6  = 4     (Because 6  is equal to one, it                 30  = 5 X 6      5     6      5                  6

is called using the Power of One, because you are referring to the fact that any number divided by itself is equal to one.)  It does not change the value of a number to multiply it by one (or divide it by one), but when fractions that are equivalent to one are used to change fractions, the form of the fraction changes; the value remains the same.  

In the example above,  24  and  4  are equivalent (represent the 




            30         5

same part of a whole), but their form is different.  
















