Math 109   Class 3     8/30/07
Factoring  
Numbers and expressions can be written as products in different ways.  For example,  12=3x4 = (-1)(-12) = 3(2)(2)

Each number or term is called a factor.  The process of finding the product is called factoring.

The largest integer or expression that can be factored from a given expression is called its greatest common factor.  For example,

12n+6=6(2n+1) and 6 is the greatest common factor of 12n+6.  Note that 3 is a factor of 12n+6 but 3 is not the greatest common factor.
(4x+6)x2 + (2x+3)3 = 2(2x+3)x2 + (2x+3)(2x+3)

                               = (2x+3)[2x2 + (2x+3)]
                               = (2x+3)(2x2 + 2x+3)

So 2x+3 is the greatest common factor.
Factoring Trinomials   

We use reasoned guessing to find two binomials factors.

Examples:
y2 - 3y -10          (y+a)(y+b)  = y2 + ay + yb + ab 

                                               = y2 + (a+b)y + ab   

So ab = -10    and  a+b = -3

a and b can be  10,-1  or  -10,1  or   2,-5  or   -2,5   
Which works?

There are more possibilities if the first coefficient is not 1.

6n2 + 24n + 8        (an+b)(cn+d)   What are the choices for 
                               a,c    b,d ?  Which works?

 Try  to factor 2r2 + 7rs  + 3s2 .       Use (ar+bs)(cr+ds)
Perfect Square Trinomials

(x+y)2 = x2 + 2xy + y2
(x-y)2 = x2 - 2xy + y2
Factor   4r2 – 24rs + 36s2
 The first and last terms are perfect squares.  4r2 = (2r)2   and 36s2 = (6s)2
  (2r-6s)2  = (2r)2 – 2(2r)(6s) + (6s)2 = 4r2 – 24rs + 36s2
Factoring Binomials (some special cases)
x2 – y2 = (x+y)(x-y)

x3 – y3 = (x-y)(x2 +xy+y2)

x3 + y3 = (x+y)(x2 - xy+y2)

Examples:

25n2-4 = (5n+2)(5n-2)

(r2 + 6r + 9) – s2 = (r+3)2 – s2 
                                          = [(r+3)+s][(r+3)-s] 

                           = (r+3+s)(r+3-s)
b2 + 64   
b3 +64 =  (b+4) (b2 – 4b + 16)                   
More examples:

Factor   18x2 -66xy + 60y2
Factor   27m3 – 8n3
