LUDWIG-MAXIMILIANS- Winter Term 17/18
UNIVERSITAT MUNCHEN Problem sheet 6
Dr. Pascal Reisert November 28th, 2017

The Zeta function and the Riemann Hypothesis
Solution

Problem 22
We use the following estimate: There is a ¢ > 0 such that (1 —¢)nlog(n) < p, < (1+¢)nlog(n)
for p,, the n-th prime number and n big enough. Define ¢(x) = % Since ¢ : R, — Ry
is monotone increasing, so is ¢!
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'See Problem 20.
20, (loglog(z)/log(z)) = (1 —loglog(x))/(zlog(x)?) < 0 for large x and loglog(e®)/log(e®) = z/log(x) — 0.



Next consider
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Problem 24

A1) = Vey(z) — Voqa(z) where X is the Liouville function A\(n) = (—=1)Z:% for n
Zn<:c

[1,p}. But ((238)) =3, T(LS) Hence if | Y A(n)| = O(x 9+5) then by problem 15' Zn ) n”

converges for all Re(s) > 6 and the equality % = = ) holds for Re(s) > 0. Thus ((s)

cannot become zero there[q

330 L A(n) diverges.
4Note that ((s) = 0= ((2s) = 0= ((4s) =0 = --- leads to a contradiction (using the identity theorem for
Dirichlet series).



