MTH 174 9.3 Handout

THEOREM 9.10 The Integral Test
If f is positive, continuous, and decreasing for x = 1 and a, = f(n), then

S 4, and fwf(x)dx
n=1 1

either both converge or both diverge.

|

Inscribed rectangles:
n
Y f(i) = area

AT

= f(3)
a,=f4)
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EXAM P,_,,; Using the Integral Test
= n
A l t 1 ——'
pply the Integral Test to the series P

ISTXTYEN  Using the Integral Test

« « « «]> See LarsonCalculus.com for an interactive version of this type of example.

1
n?+1

Apply the Integral Test to the series 2
n=1
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Because the improper integral
converges, the infinite series also
converges.

Figure 9.9

p-Series and Harmonic Series

11‘1 th;: rerflamde.r of this section, you will investigate a second type of series
simple arithmetic test for convergence or divergence. A series of the form

1_1,1,1 |
HZI nP 17 20 3 e p-senes

is a p-series, where p is a positive constant. For p = 1, the series

§%=1+—;—+%—+-~- Harmonic series

n=1
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THEOREM 9.11 Convergence of p-Series

The p-series

converges for p > 1, and diverges for0 < p = | 8

m Convergent and Divergent p-Series

Discuss the convergence or divergence of (a) the harmonic series and (b) the p-series
withp = 2.
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Testing a Series for Convergence

Determine whether the series

converges or diverges.
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