Factoring

If your problem is a trinomial that looks like:
ax2 + bx + c 
and a, b, and c are integers, you may use the following method to factor it.

For example:
8x2 + 22x + 12
 initially: 
a is 8, b is 22, and c is 12

Step 1:
factor out the greatest common factor, GCF – if there is one – and write it as a factor times the remaining trinomial


In the example GCF = 2 and the problem becomes:
( 2 )( 4x2 + 11x + 6 )


Note that a, b, and c are still integers, but  a is now 4, b has become 11, and c is now  6.

Step 2:
Write  (GCF) (ax        ) ( ax      ) as  an interim set of  factors


In the example:

( 2 ) (4x      ) (4x       )

Step 3:
Find two numbers P and Q so that both of the following statements are true:


P ( Q ) = a (c )
and 
P +  Q = b


If this cannot be done, then your trinomial is as factored as it can be in the integers.


In the example:
P ( Q ) = 24



P + Q = 11




1 (24 ) = 24



1 + 24 isn’t 11




2 (12 ) = 24



2 + 12 isn’t 11




4 ( 6  ) = 24



4 + 6   isn’t 11




3 ( 8  ) = 24



3 + 8  = 11

Step 4:
Insert P into one of the factors (ax      ) and Q into the other

In the example 
( 2 ) ( 4x + 3 ) ( 4x + 8 )

[remember to keep the greatest common factor in the list !]

Step 5:
Remove any common number factors in the new binomial factors and discard them:





( 2 ) (4x + 3 ) ( 4 ) ( x + 2 )

the “4” needs to be thrown away

Step 6:
Check the remaining factors:
( 2 ) ( 4x + 3 ) ( x + 2 )

This method comes from work by M. A. Autrie and J. D. Austin, “A Novel Way to Factor Quadratic Polynomials” published in The Mathematics Teacher, vol. 72, no. 2 (1979)

