11.5 Alternating Series

The convergence tests that we have looked at so far apply only to series with positive terms. We
now begin examining series whose terms are not necessarily positive. Of particular importance are
alternating series, whose terms alternate in sign.

Definition. An alternating series is a series whose terms are alternately positive and
negative. Formally, it is a series of the form:
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where b, > 0 for all n.

Example. What are some examples of alternating series?

Theorem (Alternating Series Test). If the alternating series
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satisfies the conditions:
(i) bpt1 < by, for all n,
(ii) limy, o0 by, =0,

then the series is convergent. In other words, if the terms of an alternating series decrease
toward 0 in absolute value, then the series converges.




Example. Determine whether the alternating harmonic series
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converges or diverges.



Example. Determine whether the series
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converges or diverges.
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