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1. F(x) = x^2 + x -6 / x-4
1st factor the numerator
(x+3)(x -2 )
F(x) = (x+3)(x-2)/(x-4)
--------------------------------------------------------------------------------------------------------------------
Aside:
Suppose x-2 -> x-4
H(x)=(x+3)(x-4)/(x-4)
Can cancel the x-4 ‘s
H(x) = x+3
BUT x=4 is a hole, because:
H(4) = (4+3)(4-4)/(4-4) = (4+3)0/0 = 0/0
(NOT ALLOWED – undefined!
X=4 is not defined.
H(x) = x+3
H(4) = 4+3 = 7
The HOLE is located at (4,7)
-------------------------------------------------------------------------------------------------------------------
Back to F(x)
Since F(4) blows up or goes to infinity,
Then x = 4 is a vertical asymptote.
Trick to find horizontal asymptotes:
F(x) = x^2 + x -6 / x-4
F(x) = (x^2/x^2 + x/x^2 – 6/x^2) / (x/x^2 – 4/x^2)
        = (1 + 1/x – 6/x^2)  / (1/x – 4/x^2)
Let x => infinity
F(x) = 1 + 0 – 0 / 0 – 0 = 1/0
(oops! Nonsense – there is no horizontal asymptote)

           X + 4
      |-----------------------
x-3 | x^2 +x – 6
          x^2 -3x
       ----------------
                 4x -6	
                 4x -12
            --------------
                        6
X^2 +x -6 / x-3      =   x+4 +  6/x-3
Your slant or oblique asymptote is x+4
Note that 6/x-3 goes to 0 if x goes to infinity.
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2.
F(x) = x+2 / x^2 + 6x + 8
F(x) = (x+2) / (x+2) (x + 4)
F(x) = x/x^2 + 2/x^2 / 1 + 6/x + 8/x^2
As x => inf 
F(x) => 0 + 0 / 1 = 0
0 is the horizontal asy.
X = -4 is the vert asy
And there is a hole at x = -2
F(x) = 1/(x+4)
F(-2) = 1/(-2+4) = ½
(-2,1/2) is a hole.
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3.
F(x) = (X^3 + 5x^2 +4x)/x^2
F(x) =( x/x) (x^2 + 5x + 4) / x
There is a hole where x = 0.
F(x) = (x^2 + 5x + 4) / x
F(x) = (x+1)(x+4) / x
F(0) = (0 + 1)(0 + 4) / 0 (blows up!!!)
So the hole is undefined. It is located at (0,infinity).
But x = 0 is also a vertical asymptote, so it probably should blow up there.
F(x) = (x^2 + 5x + 4) / x = x + 5 + 4/x
F(x) = x^2/x + 5x/x + 4/x = x + 5 + 4/x
       X + 5
   |------------------
X |x^2 + 5x + 4
     X^2
   ------
      0 + 5x  + 4
            5x
   -----------
           0 + 4
 F(x) = x + 5 + [4/x (remainder/dividend)]
So the slant or oblique (always a line or higher order) asymptote is y = x+5
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Generalizations about horizontal and slant asymptotes:
If the highest order of x in the numerator is 1 greater than the denominator, the slant asymptote is
A straight line.
If the highest order of the numerator and denominator are the same, then the horizontal asymp is a constant (a number)
If the highest order of the numerator is 1 less than the denominator, the horizontal asymptote is 0.

If the numerator has a lower max order of x than the denominator, the horiz aymp is 0
There is an oblique asymp if the order of the numerator is higher than the denominator.
If the max orders of x are the same , then the horiz asymp is a constant real number.
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