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6.22 Theorem (The Alternating Series Test). Suppose the sequence {a,,} is de-
creasing and lim,, . a,, = 0. Then the series > o (—1)"a,, is convergent. More-

over, if s and S denote the kth partial sum and the full sum of this series, we

have

s > S for k even, s; < S forkodd, and |s; — S| < apy forallk.
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6.18 Theorem. If > a,, is absolutely convergent, the series > a” and > a;, are

both convergent. If > a,, is conditionally convergent, the series > a;; and > a;,

are both divergent. r
e ———

Proof. This theorem follows from the following three facts:

i. The convergence of Y |a,| implies the convergence of Y a, and > a,, .

ii. The divergence of 3 |a,| implies the divergence of at least one of > a,' and

> a,.

iii. If Y a, converges, it cannot happen that one of Y a;” and 5 a,, converges

while the other one diverges.
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the next two even-numbered terms, the next odd-numbered term, and so forth. In

general, if 0 Is any one-to-one mapping from the set of nonnegative integers onto it-

self, we can form the series ) " g (n),» Which we call a rearrangement of >0 Gn.
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6.20 Theorem. Suppose > " a,, is conditionally convergent. Given any real num-
ber S, there is a rearrangement y_° g (n) that converges to S.

6.19 Theorem. If > a, is absolutely convergent with sum S, then every rear-
rangement y " Ug(n) is also absolutely convergent with sum S.
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