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11.7 #s1-24,33, 34

Strategy for Testing Series

1. If the series is of the form £ 1/nP, it is a p-series, which

we know to be convergent if p > 1 and divergent if p < 1.
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2. If the series has the formor X ar-or X ar’, itis a
geometric series, which converges if |r] < 1 and Growe b
diverges if |r] = 1. Some preliminary algebraic
manipulation may be required to bring the series into

this form.

3. If the series has a form that is similar to a p-series or a Drre F Coomparrson
geometric series, then one of the comparison tests —_

should be considered. In particular, if a, is a rational

Lymit Coumparrson

function or an algebraic function of n (involving roots of

polynomials), then the series should be compared with a 4 ¢ —:(
p-series. P ntt
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The comparison tests apply only to series with positive
terms, but if £a, has some negative terms, then we . ( dn comslm 4
terms, then we can apply the Comparison Test to X |a,| weee | b <
and test for absolute convergence. £ = o, v e dod
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4. If you can see at a glance that lim,, ... a. # 0, then the S st
Test for Divergence should be used. Z’;&T(z4 g
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5. If the series is of the form X(-1)"-1b, or X(-1)"b,, then N
the Alternating Series Test is an obvious possibility. 2

6. Series that involve factorials or other products
(including a constant raised to the nth power) are often
conveniently tested using theRatio Test> Bear in mind

that ‘ A+ |/C£n

—> | as n — o for all p-series and

therefore all rational or algebraic functions of n.
Thus the Ratio Test should not be used for such

series.

7. If a, is of the form (b,)", then the Root Test may be

useful.

8. If a, = f(n), where U|°,"’“'f(x) dx is easily evaluated, then the
Integral Test is effective (assuming the hypotheses of
this test are satisfied).

In the following examples we don't work out all the details
but simply indicate which tests should be used.



11-7-general-strategy-for-series.notebook

Dhﬂn}l
v Vi | T"J.“:J-
=1 3n dn 2 h',/'b
— 3n®  3p
1o gLou) CQwWhg&f
com M / Abs,

Linit GmparIon Fo
)
4(,13:?'4_
nkulf

[
. n ———
E (1) — g ,\

Convergss G\c\.'l-.*mo.ﬁ% :

L.‘\h-—J’ Q. Mmpog 'l'o S ":

November 30, 2015

= 2-';
2 /
2|‘l', L _ ?__- K-> go
wr)! 2" °
C;\.\v. A“$ .
. ! S+
’3"'4-2 3"
agl 2 | ’.‘.;
Cowv, A"s
Cotmpare +o
d 1 n
3" g(‘%)
Ceomedn.c,
{
Irl= > <



11-7-general-strategy-for-series.notebook November 30, 2015

1-38 Test the series for convergence or divergence.
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