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4.4 Convergence tests for a series with positive terms

4.4.1 The Integral Test

Theorem 4.5. Let
1X

n=1

an be a series with positive terms. If f is a function that is decreasing

and continuous on an interval [a,1) such that f(n) = an for all n � a, then
1X

n=1

an and
Z 1

a
f(x)dx both converge or both diverge.

Ex. 4.6. Show that the integral test applies, and use the integral test to determine whether the following
series converge or diverge.
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Definition 4.6. A p�series is an infinite series of the form

1X

n=1

1

np
= 1 +

1

2p
+

1

3p
+ · · ·+ 1

np
+ · · ·

where p > 0. In the case p = 1, the series

1X

n=1

1

n
= 1 +

1

2
+

1

3
+ · · ·+ 1

n
+ · · ·

is called the harmonic series.

Theorem 4.7. A p�series converges if p > 1 and diverges if 0 < p  1.

Ex. 4.7. Determine whether the following series converges or diverges.
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Theorem 4.8. Let
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Ex. 4.8. Determine whether the following series converges or diverges.
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