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Reminders

. . 2 3 . a(l—r")
Geometric series: a +ar +ar“+ar°+--- = lim ——
n—00 -7
. .11 1 .
Harmonic series: 1 + B} + 3 + .-+ = diverges
= 1 > 1
Integral Test: g 3 — /1 3 dx
n=1

Comparison Test: Given ) ap, compare the terms of ), ay to
the terms of some other series you kow about.

a
Limit Comparison Test: Given Y, a,, look at lim —, where
n—oo by,

>, bn is some series you understand.
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Alternating Series Test

Theorem (Alternating Series Test)

o0
The series Z(—l)"an is guaranteed to converge if:
n=1
@ an, >0 for all n,

@ ant+1 < ay, foralln,

o lim, ,a, =0.
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Alternating Series Test

Theorem (Alternating Series Test)

o0
The series Z(—l)"an is guaranteed to converge if:
n=1

@ an, >0 for all n,

@ ant+1 < ay, foralln,

o lim, ,a, =0.
v

Basically: Does the given series remind us of something like:
o
1
g (-)"—=7 Note that —= is decreasing and approaches 0.

v v

n=1
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Absolute Convergence

Convergent but not absolutely convergent:

o~ (1" o~ (1) o~ (=)
Z n -’ Zln(n)’ Z vn

n=1 n=3

Absolutely convergent:

o0 _1)n e8] _1)n e8] _1)n o] 5 o8] 1
SEE Y Y5 Yo Yo

n=1 n=3 n=1 n=1 n=1
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Absolute Convergence

Definition

A series ) . ay is said to be absolutely convergent if ) |a,| converges.

If ", an is convergent, but not absolutely convergent, then we say
> n Gn is conditionally convergent.
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The Ratio Test

Theorem (Ratio Test)

Suppose Y. an is a series.

o If lim

n—oo

An+1
an

convergent.

o If lim

n—oo

o If lim

n—oo

an+41
an

An41
Qnp

= L < 1, then the series ), a, is absolutely

= L > 1, then the series ), a, is divergent.

=1, then the Ratio Test is inconclusive.
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The Ratio Test

Theorem (Ratio Test)

Suppose Y. an is a series.

o If lim

n—oo

An+1
an

convergent.

o If lim

n—oo

o If lim

n—oo

an+41
an

An41
Qnp

= L < 1, then the series ), a, is absolutely

= L > 1, then the series ), a, is divergent.

=1, then the Ratio Test is inconclusive.

Basically: If ) a, behaves like a geometric series Z br™ with
n

|| <1, then ) a, converges.
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