Citation for David Harvey

Assoc. Prof. David Harvey is a computational number theorist at the University of
New South Wales. His work has focused on fast algorithms for computing quantities
of interest in number theory, such as zeta functions, as well as fast algorithms for
fundamental computational operations such as integer multiplica-tion.

His first major result was an average polynomial time algorithm for finding the zeta
function of a hyperelliptic curve: Counting points on hyperelliptic curves in average
polynomial time, Annals of Mathematics, 2014. This was generalized to more general
varieties in Computing zeta functions of arithmetic schemes, Proceedings of the London
Mathematical Society, 2015. This result improved algorithms that were previously
exponential to (average) polynomial time, and has enabled numerical investigations of
major conjectures in number theory such as the Birch-Swinnerton-Dyer conjecture in far
bigger ranges than was previously possible.

Harvey’s second major result, on the complexity of integer multiplication, was
announced in March this year. The problem is to find the fastest algorithm for
multiplying two n-digit numbers, in the limit of large n. The naive algorithm learned in
primary school has complexity O(n?). This was improved during the 1960s, culminating
with the famous Schonhage-Strassen algorithm of Schonhage and Strassen from 1971,
which realised the bound O(n log n log log n). They also conjected that the best possible
complexity bound for multiplication should be O(n log n). Between 2007 and 2016,
progress was made on this conjecture, with a 2016 result of Harvey with Hoeven and
Lecerf the state of the art at that time. In March 2019, Harvey and van der Hoeven
announced a new multiplication algorithm achieving the conjectured O(n log n) upper
bound, which would settle this part of the almost 50-year-old Schonhage-Strassen
conjecture. (The paper is still under review at a journal, but all referees seem very
confident of the correctness of this result.) This remarkable result attracted considerable
media attention, with news reports, interviews and articles appearing in mainstream
outlets such as New Scientist, BBC World Service, The Australian, Le Monde, Quanta
magazine and Triple J.





