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Example 5.3. (Geometric series)

Given numbers a and r (not necessarily real), the
series YiL, ar” is called a geometric series with
common ratio r.

Lemma. Foranyr # 1,
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Theorem. The geometric series Y%, ark = 1—3 if
|r| < 1 and diverges otherwise (if a # 0).
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5.2. Convergence Tests.

Theorem. A series Zn _1 X, Oof nonnegative terms,
that is, for which x,, > 0 for all n, converges if and
only if the §_e_qyde_ce > of partlal sums is bounded.
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Theorem 5.2.2. (Integral Test.)

Suppose f is Riemann integrable on [1, ), that
is, it is integrable on [1,b] for every b > §, is
monotone decreasing and approaches 0 as

x — oo. Then the series )., f(n) converges if
and only if
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Example. The series )", niv converges ifp > 1

and diverges if p < 1. \6 ‘ \
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Theorem. (Ratio Test.) Suppose that x; > 0 for
all k. If
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then the series )., x,, diverges. If
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then the series ).;_; x,, converges.
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