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Section 1.7: Continuity and One-Sided Limits
Practice HW from Larson Textbook (not to hand in)

p. 66 # 1-35 odd
One Sided Limits

Example 1: Evaluate
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Example 2: Evaluate 
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Solution: We evaluate the left and right limits as follows:
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Since the left and right limits are not equal, that is, since,
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We conclude that    
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Continuity
A function is continuous if there are no jumps, breaks, or holes in the graph.
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Formal Definition of Continuity
A function f  is continuous at x = a if

1. 
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Note: 


1. 
A function is continuous from the left if
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A function is continuous from the right if
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A function is continuous in general if
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2. 
A function that is not continuous at a point is said to be discontinuous at that point.

3. 
A discontinuity is removable if we can remove the discontinuity by redefining f at a

single number (look for a discontinuity with a single hole in the graph). This normally 

occurs when the first two conditions of continuity are satisfied but 
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The discontinuity can be removed by redefining the function at x = a where 
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Example 3: Given 

[image: image18.emf]
a. 
Determine the points where f  is not continuous.
[image: image19.emf]
b. 
Which of the discontinuities are continuous from the left? The right? Neither.

[image: image20.emf]
c.
Which discontinuity is removable?

d.
Specify the intervals where the function is continuous.
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Example 4: Use the definition of continuity to determine if the function 
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 is continuous at a = -1.
Solution: 
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Example 5: Use the definition of continuity to determine which x values that the function 
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 is not continuous. Is the discontinuity removable?
Solution:
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Example 6: Use the definition of continuity to determine which x values that the function 
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 is not continuous. Is the discontinuity removable?
Solution: For a piecewise function such as this, values of x where the function is not continuous occur at values of x where the formula of the function changes. For this function, this occurs at x = 2. We see if this function passes the three part definition of continuity at this point.
1. 
We first determine if 
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 when x = 2, we have
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Thus, 
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 exists and the first criteria is satisfied.

2. 
We next see if 
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 exists. From example 2, we saw that 
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Since,
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Since 
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is not continuous at x = 2.

Since 
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The following represents the graph of 
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 in the previous example, where the discontinuity can be seen at x = 2.
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Example 7: Use the definition of continuity to determine which x values that the function 
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is not continuous. Is the discontinuity removable?
Solution:
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Greatest Integer Function
Fact: The notation 
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Note: The greatest integer function 
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 is not continuous for any integer.
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