
Note on convergent series

You don’t need the limit comparison test to prove the following:

Suppose
∑

an and
∑

bn are nonnegative convergent series. Then
∑

anbn

converges.

Proof. Since
∑

bn converges, limn→∞ bn = 0; so, eventually bn < 1. There-
fore, eventually, anbn < an·1 = an and

∑
anbn <

∑
an. So,

∑
anbn converges

by the usual Comparison Test.
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