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Math 252   Calculus 2   Chapter 9, Section 5
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Alternating Series
Def.: Let ai > 0 for all i. An alternating series is a series that can be expressed in the form
Exercise 1:  Show that
[image: image1.wmf]å

¥

=

÷

ø

ö

ç

è

æ

-

0

3

1

i

i

  is an alternating series.
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The Alternating Series Test
Theorem:  An alternating series converges if both of the following two conditions are satisfied.



1.




2.
Remainder of a Series
Def.:  For a series
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, its Nth remainder, RN, is the sum of

That is, RN =




   =


where S =

Even if we can prove with one of the tests that we have studied in this chapter that a given series converges, it may be impossible to compute the exact sum of the series.  For an alternating series, we can use the following theorem to approximate the sum of the alternating series.

Theorem:  For any alternating series,
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 .  Also, we can rewrite this inequality in the following way.
Exercise 2a:  Explain why the series 
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 converges.

Exercise 2b:  Approximate the sum of the series by the first ten terms.

Theorem:  If the series
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Proof:
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Putting these two inequalities together, we have 
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Our assumption is that
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 also converges since 
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Now, consider the series 
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Each of its terms is positive since



Each of its terms is less than the term of a convergent series since



Therefore, by the

Furthermore,

Thus, 
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Note 1:  Recall that the converse of a statement is not necessarily true.  What that means here is that even if 
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 converges, it is NOT necessarily true that 
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Exercise 3:  Give an example such that 
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Absolute Convergence and Conditional Convergence
Def.:  
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Note 2:  If a series is absolutely convergent, then the series
Def.:  
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Exercise 4:  Give an example of a conditionally convergent series.

Exercise 5:  Determine whether
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 is conditionally convergent, absolutely convergent, or divergent.
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where ai =

     Condition 1:




     Condition 2:
Therefore, by the




    , the series

Now, 
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And 
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Exercise 6:  Determine whether
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 is conditionally convergent, absolutely convergent, or divergent.
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Exercise 7:  Determine whether
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 is conditionally convergent, absolutely convergent, or divergent.
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