Methods we have so far:

o
Given a series Z ak,
k=M
» Is it a geometric series? If so, we can determine whether or not it
converges, and if so, exactly what it converges to.

» kth Term Test: If lim ax # 0, the series diverges. If lim a, =0,
k—o0 k—o0

inconclusive.

> Integral Test: For non-negative term series: The series does

(e}
whatever the associated integral / a(x) dx does. If the series

o0

converges, we can use Ry < / a(x) dx to approximate the series to
N
any desired degree of accuracy.

» Comparison Test: For non-negative term series: Compare to a
larger convergent series or to a smaller divergent series. ...
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> If Z ay diverges, then Z by diverges as well.
k=m

k=m

Note: As you'll discuss some in your next P.S., what the first N — 1 terms
do doesn't matter, so we could modify this:

Suppose that 0 < ax < by for all k > N > m.
Then

o o
1. If Z by converges, then so does Z ak.

k:m k=m

o0 o0
2. If E ay diverges, then so does E by.

k=m k=m «O>» «Fr» «» « > E DA
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or in other words, S
=S
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Z ax, with error = Z EP

k=N+1
Sy + Ry

Sy, with error = Ry
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2. Find an N so that Ry < 0.001.

3. Compute an estimate of the limit of the series that is guaranteed to
be within 0.001 of the exact value.

4. s your estimate in part (c) an overestimate or an underestimate?
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