The Integral Test:
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Theorem: The Integral Test

Assume that {a, )5, is a decreasing sequence of positive terms and a, = f(n), where f(x) is a
continuous, positive, and decreasing function for all x greater than or equal to some natural number N.

o0 o0
Then the series 2 a, and the improper integral / f(x) dx both converge or both diverge.
n=N N

Example 1. Show that 2 iz converges.
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Example 2. Show that 2 - diverges.
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Series and Remainder Estimates:
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Theorem: Series and Remainder Estimates

o0
Assume that Z a, is a convergent series and a, = f(n), where f(x) is a continuous, positive, and

n=1
decreasing function. Then the sum s, the n th partial sum s, and the n ™ remainder r, satisfy the
inequalities
/ f(x)der,,S/ Fx) dx Sa +n =
n+1 n
and
s,,+/ f(x)dxﬁsﬁs,,+f f(x) dx.
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Example 3.

Use the Series and Remainder Estimates Theorem with five terms to find an interval containing s, the
o0

sum of the series Z —- Round any intermediate calculations, if needed, to no less than six decimal
n=1 n
places, and round your answers to five decimal places.
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