2.3:  Evaluating Limits Analytically
1. In section 1.2, we learned that the limit of f(x) as x approaches c does not depend on the value of f at x = c.  It may happen, however, that the limit is precisely f(c).  In such cases, the limit can be evaluated by direct substitution. 


[image: image1.wmf]lim()()

xc

fxfc

®

=


When f(x) is continuous at c.  We will define continuous in section 1.4
2. Several Theorems to discuss that apply to Limits:  pp 75-77

· Theorem 1.1:  Some Basic Limits  
· Theorem 1.2:  Properties of Limits 
· Theorem 1.3:  Limits of Polynomials and Rational Functions
· Theorem 1.4:  The Limit of a Function Involving a Radical
· Theorem 1.5:  The Limit of a Composite Function
· Theorem 1.6:  Limits of Transcendental Functions    (trigonometric, exponential, and logarithmic functions)   
· Theorem 1.7:  Functions that Agree at All But One Point

· Let c be a real number and let f(x) = g(x) for all x ≠ c in an open interval containing c.  If the limit of g(x) as x approaches c exists, then the limit of f(x) also exists and  
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· Examples:  

3. A Strategy for Finding Limits

a) Learn to recognize which limits can be evaluated by direct substitution.  (These limits are listed in Theorems 1.1 – 1.6)   
b) If the limit of f(x) as x approaches c cannot be evaluated by direct substitution, try to find a function g that agrees with f for all x other than x = c.  (Choose g such that the limit of g(x) can be evaluated by direction substitution.)
a.   Factoring and dividing out

b.   Rationalizing Technique 
c)  Apply Theorem 1.7 to conclude analytically that   (factor or rationalize)
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d)  Use a graph or table to reinforce your conclusion.

4. Theorem 1.8:  The Squeeze Theorem

· If h(x) ≤ g(x) for all x in an open interval containing c, except possibly at c itself, and if
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then 
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 exists and is equal to L.

5. Theorem 1.9:  Three Special Limits

· 
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