Table 10.4 Special Series and Convergence Tests

Series or Test

Geometric series

Divergence Test

Integral Test

p-series

Ratio Test

Root Test

Comparison Test

Limit Comparison Test

Alternating Series Test
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convergence

The value of the integral is not the
value of the series.

Useful for comparison tests
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Strategy

Consider ) a,. Main idea: what does it look like?

@ Does a, — 07 If not, it diverges. If so, move on to next test.
@ Is it a specific form we know: geometric series (a, = r"),

(a
p-series (ap = 1/nP), telescoping series (an = § — +17)?
© Is it an alternating series? Alt series test.

© Does it look like a p-series or a geometric series?
Comparison test.

© Does a, = f(n), with f a function you know how to
integrate? Integral test.

© Does it have factorials, or look like a geometric series but
comparison didn’'t work? Ratio test.

@ Is a, = b for some b,’s, or does it look like that? Root test.
© Does it ask for a remainder? Alt series test of integral test.



Getting Started

1-10. Choosing convergence tests Identify a convergence test for each
of the following series. If necessary, explain how to simplify or rewrite
the series before applying the convergence test. You do not need to
carry out the convergence test.
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