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Abstract

In 1932, Paul Erdés conjectured that for any sign sequence f : N — {—1,1},
the associated discrepancy is infinite:

n
sup Zf(jd) = +o0.
n,deN j=1
A proof of this conjecture was published by Terence Tao in February 2016 in
the journal Discrete Analysis [Taol7], building upon prior contributions by the
Polymath5 project—a collaborative research effort initiated in 2010 under the
leadership of Timothy Gowers.

The proof to be presented here is structured around three principal com-
ponents. First, a Fourier-analytic reduction, which reformulates the original
problem in terms of (stochastic) completely multiplicative functions with values
in the umit circle S'. Second, a result recently established by Tao regarding
the pair correlations of multiplicative functions [Taol6], specifically the loga-
rithmically averaged, non-asymptotic variant of the Elliott conjecture. Third,
an analysis of the partial sums of completely multiplicative functions that “pre-
tend” to be modulated Dirichlet characters of the form n +— x(n)n® for some
small real parameter t.

This final component constitutes a generalization of an argument previously
developed by the Polymath team.
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