2.5:  Infinite Limits

Consider the following limit:  
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A.  Definition of Infinite Limits  (p98)  

· Let f be a function that is defined at every real number in some open interval containing c (except possibly at c itself).  The statement 
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means that for each M > 0 there exists a δ > 0 such that f(x) > M whenever 0 < | x – c | < δ.  Similarly, the statement
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means that for each N < 0 there exists a δ > 0 such that f(x) < N whenever 0 < | x – c | < δ.
A similar definition applies for infinite limits from the left and right.  

* This definition does not mean the limit exists.  On the contrary, it tells you the limit fails to exist by denoting the unbounded behavior of f(x) as x approaches c.  

See Example #1 on page 99
B. Definition of Vertical Asymptotes

· If f(x) approaches infinity (or negative infinity) as x approaches c from the left or the right, then the line x = c is a vertical asymptote for the graph of f.  

· Theorem 1.14:  Vertical Asymptotes

Let f and g be continuous on an open interval containing c.  If f(c) ≠ 0, and       g(c) = 0, and there exists an open interval containing c such that g(x) ≠ 0 for all x ≠ c in the interval, then the graph of the function given by  
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  has a vertical asymptote at x = c

· Recall:  Common factors in the f(x) and g(x) will produce holes in the graph.  The other zeros of g(x) will produce vertical asymptotes.  
Examples:  p103:  18, 22, 29
C.  Theorem 1.15:  Properties of Infinite Limits   


(p102) 
D.  Other examples:

· Find the following limits analytically.  You may graph to verify your answer.
a)  
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 1.5: 40

b) 
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 1.5: 44
c) 
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  1.5: 50
d) 
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  1.5: 54

· If time permits:  p 104: 66

· Board Work Time
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