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Alternating series

Recall the harmonic series:
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which diverges. How about the alternating harmonic series
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Alternating series test

Consider an alternating series

∞∑
n=1

(−1)n−1bn = b1 − b2 + b3 − b4 + b5 − b6 + b7 − · · · ,

where bn > 0. If

• 0 < bn+1 ≤ bn for all n (bn is positive and decreasing), and

• limn→∞ bn = 0,

then the series
∑∞

n=1(−1)n−1bn is convergent.
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Proof
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Example: Alternating harmonic series

∞∑
n=1

(−1)n−1
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Example: Assess convergence/divergence of the alternating series

∞∑
n=1

(−1)n3n2

n2 − 3
.
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Example: Assess convergence/divergence of the alternating series

∞∑
n=1

(−1)n3n2

n2 − 3
.





Example: Assess convergence/divergence of the alternating series

∞∑
n=1

(−1)n lnn
n

.
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Estimation of alternating series

Consider an alternating series

s =

∞∑
n=1

(−1)n−1bn = b1 − b2 + b3 − b4 + b5 − b6 + b7 − · · · ,

where

• 0 < bn+1 ≤ bn for all n (bn is positive and decreasing), and

• limn→∞ bn = 0,

Define the partial sum

sn =

n∑
i=1

(−1)i−1bi.

Then the remainder Rn = s− sn satisfies

|Rn| = |s− sn| ≤ bn+1.





Find the sum of
∑∞

n=1
(−1)n
n! correct to 2 decimal places.
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