Math 109        Class 18       11/13/07…
Rational Functions
A rational function is a function whose rule is a quotient of two polynomials.  For example, 

   f(x)=2/x     or    g(x) = 
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One can graph rational functions by plotting points. However, many of the graphs of these functions have

asymptotes, which we will learn how to find.

We begin by looking at linear rational functions, that is, 
ones whose numerator and denominator are linear functions.  

Suppose   f(x) = 
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What is the domain of the function f?
What happens to when x gets close to 2?
Does it matter which side of 2 you look at when numbers get close to 2?

What does that tell us about the graph?
f(x) = 
[image: image3.wmf]2
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[image: image4.emf]f(x)=1/(x-2)
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The line x = 2 is called a vertical asymptote of the graph.

We find the possible vertical asymptotes by finding the values of x that make the denominator equal 0.  In this case,

x-2 = 0 when x = 2.

How would the graph change if  f(x) = 
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What are the asymptotes of g(x) = 
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[image: image7.emf]f(x)=1/(x^2-x-6)
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The asymptotes are x = 3 and x = -2.  [ x = -2 would not copy correctly from the graphing program.]
Horizontal Asymtotes
There is another kind of asymptote.  Suppose f(x) = 
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What happens when (x( gets very large?  

Try numbers like  1000 or -1000.

f(x) = 
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[image: image10.emf]f(x)=(4x+1)/(2x-3)

f(x)=2
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The line y = 2 is a horizontal asymptote of the graph.

To find horizontal asymptotes you look at the term with the higher power in the numerator divided by the term with the highest degree in the denominator.

In this case it would be   4x/2x = 2   so we get y=2.

How about

  g(x) = 
[image: image11.wmf]3
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  h(x) = 
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  r(x) = 
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