Rational Functions and Asymptotes
I. Definition
Let N(x) be a numerator that is a polynomial function.

Let D(x) be a denominator that is also a polynomial function.

Then a rational function is the set of ordered-pairs defined by:
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II. Vertical Asymptotes

Except for the ‘hole-in-the-graph trick’, we find vertical asymptotes where D(x) = 0.
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   Here, our vertical asymptote is x = -2
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  Vertical asymptotes are x = 2, x = -2
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   Here there is no vertical asymptote.
III. Horizontal and Oblique Asymptotes

 
Consider the ‘order’ or highest degree of the numerator and denominator, say for:
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  A.
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 horizontal asymptote when m > n. 
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 horizontal asymptote when m = n. 
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C. 
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 oblique asymptote when n=m+1.
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   Long Division gets us the y = x equation.
y = 2
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