Kenyon College paquind@kenyon.edu

Why does the harmonic series diverge?

We have seen in class (using the Integral Test or the p-Test for Series) that the
harmonic series
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diverges. This is a particularly interesting result since lim — = 0, i.e. we have a
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sequence {a} such that klim a, = 0 but g ay, diverges. This means that
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becomes infinitely large. The following argument illustrates why this happens. We'll
look at the partial sums
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and show that S,, — co as n — oo.
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Similarly, Sig > 1+ %, S3o > 1+ g, Ses > 1+ g, and in general,
n
Son > 1+ 5

Thus, Son — 00 as n — 00, so the series diverges.
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