11.3 The Integral Test and Estimates of Sums

The Integral Test can be considered, based on the improper integral
of Type |

The Integral Test

Suppose that f is a continuous, positive, decreasing function on
[1,00) and let a, = f(n). Then

1. If f[{"f(x)dx is convergent, then Y5, a, is convergent.

2. If [{7f(x)dx is divergent, then Y ;_; a, is divergent.

@ When we apply the Integral Test, it is not necessary to start
series or the integral at n=1.

@ It is not necessary that f be always decreasing. The important
thing is that f is decreasing for any x > N some N > 1. This
implies that if Y.»_, an is convergent, then Y5 ap is
convergent.



Example 1

1. For what values of p is the series

)y

2. Determine whether the following p series is convergent or

1
s convergent?

divergent.
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@ From Example 1 we can summarize: The p—series Y4 n—l,, is

convergent if p > 1 and divergent if p < 1. This has the same
result for improper integral (Type 1) [;° L dx.
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Example 2

1. Determine whether the following series is convergent or

divergent.
i 1
n=1 n? +4
2. Determine whether the following series is convergent or

divergent.
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3. Determine whether the following series is convergent or

divergent.




