3.7 Graphs of rational functions

A rational function is a function such that 
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Or simply there is a function in the numerator and a function in the denominator.  

An asymptote is a line that a function approaches but never intersects.

If there is infinite discontinuity at a point, then there exists a vertical asymptote at that point on the graph. 

The line x=a is a vertical asymptote for a function f(x) if 
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A line y=b is a horizontal asymptote for a function f(x) if 
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Graph f(x) =
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Is f(0) defined? 

So is f(x) continuous?  
What type of discontinuity occurs at f(0)?

So x=0 is the vertical asymptote of the graph f(x) =
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Is there a horizontal asymptote for f(x) =
[image: image7.wmf]  

1

x

   ?

Without graphing, is there a vertical asymptote of 
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Are there any undefined values of f(x)?

Yes, f(-3) is undefined

Does this imply that there exists an asymptote?

NO, we must check.  We can use a table of values.

	x
	f(x)

	-3.01
	

	-3.001
	

	-3.0001
	

	-3
	

	-2.9999
	

	-2.999
	

	-2.99
	


So what can we conclude about f(-3)?

There exists a vertical asymptote, x=-3

Is there a horizontal asymptote for 
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To solve for a horizontal asymptote, solve for x in f(x).  

So we get 
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So since x is undefined when y=2 there is a horizontal asymptote at y=2

This method of solving for a horizontal asymptote is preferable if the degree of the numerator is the same as the degree of the denominator.  
To generalize the existence of a horizontal asymptote there are two things to remember

1) If the degree of the numerator is exactly one less than the degree of the denominator, there exists a horizontal asymptote at x=0.

2) If the degree of the numerator is the same as the degree of the denominator, you must solve for the horizontal asymptote (isolate x).

3) If the degreee of the numerator is exactly one greater than the degree of the denominator, then there is no horizontal asymptote.

However, if the degree of the numerator is 1 greater than the degree of the denominator?

Then there is a slant asymptote.

A slant asymptote is an line that f(x) approaches as 
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For example, graph 
[image: image12.wmf]
We will rewrite this function to determine the slant asymptote.  

Where is the slant asymptote of this graph?

Are there any vertical asymptotes?

Find all asymptotes.
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