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We know the harmonic series
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diverges. How about
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We know the geometric series
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converges. How about
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2n + 1
,

∞∑
n=1
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or
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n=1

1

2n − 1
.

Jeffrey



Comparison test

Suppose
∑

an and
∑

bn are series with positive terms. Then

• If
∑

bn is convergent and an ≤ bn for all n, then
∑

an is also convergent.

• If
∑

bn is divergent and an ≥ bn for all n, then
∑

an is also divergent.

Note: The conditions an ≤ bn or an ≥ bn need only hold for n ≥ N for some
fixed, possibly large N .
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Determine whether the series
∞∑
n=1

5

2n2 + 4n+ 3

converges or diverges.
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Test
∞∑
n=1

lnn

n

for convergence/divergence.
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Limit comparison test

Suppose
∑

an and
∑

bn are series with positive terms. If

lim
n→∞

an
bn

= c

where c is a finite and positive number (c > 0), then either both series
converge or both diverge.
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Determine whether the series
∞∑
n=1

4n2 − 2n√
1 + 2n5

converges or diverges.
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Estimating sums

Use the sum of the first 100 terms to approximate the sum of the series

∞∑
n=1

1

n2 + 2
.

Estimate the error involved in the approximation.



Estimating sums

Use the sum of the first 100 terms to approximate the sum of the series

∞∑
n=1

1

n2 + 2
.

Estimate the error involved in the approximation. A computer program pro-
duces

100∑
n=1

1

n2 + 2
= 0.8510785905657153.

Accuracy/Error?
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