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Chilean Probability Seminar

Speaker : Marco Aymone (Universidade Federal de Minas Gerais), Brasil
Title: A random walk in Number Theory.

Abstract:

Multiplicative functions play an important role in Analytic Number Theory. By multiplicative we mean that

f(nm) — f(n)f(m)whenever positive integers Tland 71lare coprime. Since the prime powers are the
building blocks of multiplication, we have that a multiplicative function is completely determined by its values at
these powers.

An important example that will be discussed in this talk is the Mobius function :uwhich is defined to be — lat primes

and Oat powers bigger than lof primes. For example, #(6> - /’L(2>H(3) = +]‘while M(]‘Q) = O

When we consider the partial sums of the Mobius function, we can see this as an “arithmetic random walk”, and
naturally we can ask about the size of the fluctuations of this walk. Just as in the simple random walk in Probability
theory, we expect square-root cancellation for these sums, but it turns out that to prove this is so difficult as to
establish the Riemann Hypothesis (RH). Inspired by the square-root cancellation in the i.i.d. simple random walk, this
equivalence of the sums of Mobius with RH led many authors to investigate statistical properties of :u An important
work is that of Wintner in the 40’s. He considered a question proposed by Lévy, and investigated the model of a

random multiplicative function f, which is nothing more than a multiplicative function where at primes, f (p)is an
i.i.d. sequence of =+ with probability 1/2 each. Wintner proved almost sure square-root cancelation for this
multiplicative random walk, and later many authors investigated this problem from different perspectives. In this
talk, my plan is to present what is known in the literature about these random functions and also to present my joint
contribution at different papers with Vladas Sidoravicius, and with Winston Heap and Jing Zhao.

El enlace para conectarse al seminario es:

Unirse a la reuniéon Zoom
https://reuna.zoom.us/j/84521834914?pwd=0TZ6YONWM3pYTGtTbEt3cOluTG96UTO9

ID de reunidn: 845 2183 4914
Cddigo de acceso: 997973

Wednesday, August 17, 16:15 hrs (Chilean time).
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