SECTION 12.5 ALTERNATING SERIES || 775

To get a feel for how many terms we need to use in our approximation, let’s write out
the first few terms of the series:
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Notice that b7 = 5000 < 5000 = 0.0002
and ss=1—1+3— 1243 — 155+ 75 = 0.368056

By the Alternating Series Estimation Theorem we know that

|s — 56| < by; < 0.0002

Il In Section 12.10 we will prove that This error of less than 0.0002 does not affect the third decimal place, so we have
' =3, x"/n! for all x, so what we have
gined in Example 4 is actually an approxi- s =~ 0.368

fétion to the number e .

correct to three decimal places. i

@ NOTE = The rule that the error (in using s, to approximate s) is smaller than the first ne-

glected term is, in general, valid only for alternating series that satisfy the conditions

of the Alternating Series Estimation Theorem. The rule does not apply to other types of
series.

l. (2) What is an alternating series?
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(b) Under what conditions does an alternating series converge? 15. 2 B 16. E
(c) If these conditions are satisfied, what can you say about the 4
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remainder after n terms? S (—1) sin<1> 18. 3 (—1) cos(1>
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L ] Lo i | i s o 21-22 i Calculate the first 10 partial sums of the series and graph
2 In3 In4 In5 In6 both the sequence of terms and the sequence of partial sums on the
E o . 5 same screen. Estimate the error in using the 10th partial sum to
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P, 6. > approximate the total sum.
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» : 10. 2 (=D)" 23-26 11 How many terms of the series do we need to add in order
=1 4n” + 1 il Lt 2‘/— to find the sum to the indicated accuracy?
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