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The old way of doing math research

Main theorem proven in 2019
Preprint posted in 2024

Published in 2026:
113 pages

plus a computer formalization in Agda

Project started in 2017
Preliminary results reported in 2018

Resumed work in 2023
Preprint posted in 2026

Submitted for publication: 64 pages



The new way of doing math research



What counts as “goodbad math research” in an age of AI?



Aside: a new paradigm for mathematical proof



Aside: a new paradigm for mathematical proof



Aside: a new paradigm for mathematical proof



Sphere packing

In 2016, Maryna Viazovska, proving that the optimal
packing of spheres in 8-dimensional space positions their
centers on the points of the 𝐸8-lattice.

A week later, she and four collaborators
generalized these results to dimension 24.



Bad math?: scooping junior researchers
From “Mathematicians in the age of AI”

– Jeremy Avigad:
In early 2024, Sidharth Hariharan, then
an exchange student from Imperial
College …began a project to formalize
Viazovska’s proof of the optimality of the
E8 lattice for 8-dimensional sphere
packing. …In the fall of 2025, things were
going swimmingly. …Several AI startup
companies approached them seeking
problems to test their products. The
team embraced the use of AI, accepting
AI generated “pull requests,” revising
them to meet their contribution
standards, and incorporating them into
the codebase. …

Then, a few weeks ago, Sid showed up at
my office door, looking pale; he had just
learned that a company known as Math
Inc. decided to show off the abilities of

its newest proving agent, Gauss, by
completing a formal proof of the final

result. …they had not expected the
company to throw computational

resources at the project to obtain a
splashy result …as a “drive-by proving.”



Fermat’s Last Theorem

In 1637, Pierre de Fermat claimed
in a marginal note that he had a
marvelous proof to the following
statement in but provide no details:

Fermat’s Last Theorem The
equation 𝑥𝑛 + 𝑦𝑛 = 𝑧𝑛 has no
integer solutions with 𝑥𝑦𝑧 ≠ 0 and
𝑛 ≥ 3.

In 1993, Andrew Wiles announced a proof, a modern
tour-de-force using elliptic curves and modular forms.

His proof contained a small mistake that took over a
year to correct, with help from Richard Taylor. Their
work was published in 1995 in the Annals of
Mathematics in two papers totaling 129 pages.



Bad math?: wasted resources



What counts as “good math research” in an age of AI?



Good math?: advancing understanding in a mathematical area



Good math?: acknowledging human mathematicians



Counting maps between spheres

An open challenge from June was to autoformalize the calculation of 𝜋3𝑆2,
characterizing maps from the 3-dimensional sphere to the 2-dimensional sphere:

Image from an
animation by Niles Johnson

https://youtu.be/AKotMPGFJYk


The Agda-Unimath library



Good math?: autoformalization for future infrastructure

The effort to import the
AI-generated formal proofs
back into its supporting
library continues:


