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1.18.4 Harmonic series and the Riemann zeta function

Let s € C. The Riemann zeta function at s is
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The harmonic series is ((1). A p-series is ((p) for p € Rsy.

Theorem 1.15. Assume p € Rsg. Then

C(p) converges if and only if p € Rxq.

Proof. Case 1: p= 1. In this case (1 Z diverges since
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Case 2: p € Rey. Then ((p) = Z v diverges since
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Case 3: p € R>1. Then (( )*Ziconver es since
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