Alternating Series Test

If the alternating series

20

DD T = byt b byt b bt (B> 0)
n=1

satisfies the conditions

(i) b,.1= by for alln
(i)  Lm b, = 0

then the series 1s convergent.



The alternating harmonic series
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Test the series @ for convergence or divergence.
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A series Za, 15 called absolutely convergent if the series of absolute values ¥ |a,| 15

convergent.

We have discussed convergence tests for series with positive terms and for alternating
series. But what if the signs of the terms switch back and forth irregularly? We will see in

Example 7 that the 1dea of absolute convergence sometimes helps 1n such cases.
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The Ratio Test

i oo
I: } dp+1
IT lim = L = 1, then the series Zan 15 absolutely convergent (and
E'I'_'I.
T n= 1
therefore convergent).
(ii) -
dn+1 dn-+1
If lim =L > 10r lim = = , then the series » "a, is divergent.
a'I'.'I. al:l.
T T n=1
[iii} - dp+ | o | | |
IT lim = 1, the Ratio Test 1s inconclusive; that 1s, no conclusion can be
E'I'.'I.
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drawn about the convergence or divergence of ¥ a, .
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Test the series

n=1
L _'?‘_ff_‘_\
n__..-;,oo a\f\

113

— 1o
3I'.'I.

( absolute convergence.












The Root Test

(i)

(ii)

(iii)

=

If lim < 1,then the series Z an 15 absolutely convergent (and

Fl —=0C
n=1

O
therefore convergent). \ 6{ N \

.

If lim y/las| = L= lor lim {/|a,) = = , then the series " a, is divergent.

n=1

If lim +/|a,| = 1, the Root Test is inconclusive.
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