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A lot has changed since July 2024:



1. What is happening in AI-for-Math

2. How the mathematical community is responding
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What is happening in AI-for-Math



May 20, 2026

In 1946, Paul Erdös posed the
unit distance problem: a

conjectural upper bound to the
number of pairs of points whose

distance is exactly 1 over any
collection of 𝑛 points in the plane.

Commentary by
Tim Gowers:



Unit distance problem

Images by Kai Williams



July 19, 2026

The Jacobian conjecture states that for polynomial function 𝐹 ∶ ℂ𝑛 → ℂ𝑛, if the
determinant of the matrix of partial derivatives is a non-zero constant, then 𝐹 has a
polynomial inverse. This is true in dimension 1, open in dimension 2, and false in
dimensions 3 and above on account of the counterexample found by Fable.



The Jacobian conjecture

For the polynomial functor of three complex variables

((1 + 𝑥𝑦)3𝑧 + 𝑦2(1 + 𝑥𝑦)(4 + 3𝑥𝑦), 𝑦 + 3𝑥(1 + 𝑥𝑦)2𝑧 + 3𝑥𝑦2(4 + 3𝑥𝑦), 2𝑥 − 3𝑥2𝑦 − 𝑥3𝑧)∶ ℂ3 → ℂ3

the determinant of the matrix of partial derivatives

(
3𝑦(1 + 𝑥𝑦)2𝑧 + 𝑦3(7 + 6𝑥𝑦) 3𝑥(1 + 𝑥𝑦)2𝑧 + 8𝑦 + 21𝑥𝑦2 + 12𝑥2𝑦3 (1 + 𝑥𝑦)3

3(1 + 𝑥𝑦)2𝑧 + 6𝑥𝑦(1 + 𝑥𝑦)𝑧 + 12𝑦2 + 18𝑥𝑦3 1 + 6𝑥2(1 + 𝑥𝑦)𝑧 + 24𝑥𝑦 + 27𝑥2𝑦2 3𝑥(1 + 𝑥𝑦)2

2 − 6𝑥𝑦 − 3𝑥2𝑧 −3𝑥2 −𝑥3
)

is −2 but the function sends the three points (0, 0, −1/4), (1, −3/2, 13/2), and
(−1, 3/2, 13/2) to (−1/4, 0, 0) so is not invertible.



August 1, 2026

The 10 advances, including results
in discrete geometry, algebra, graph
theory, and complexity theory, were
presented in a 253 page paper,
with each result accompanied by a
formalization in Lean.



Sphere packing

In 2003, Henry Cohn and Noam Elkies
established an upper bound 𝐿𝑃𝑑 for the
maximal density of packing 𝑑-dimensional
unit balls in 𝑑-dimensional space.
In 2016, Maryna Viazovska used this to find
the densest possible packings in 8 and (with
collaborators) 24 dimensions.
The new result calculates the exponential
decay rate of this upper bound

lim
𝑑→∞

𝐿𝑃 1/𝑑
𝑑 = √ 𝑒

2𝜋
.



August 10, 2026



The Riemann Hypothesis

The Riemann Hypothesis is a conjecture about the zeros of the Riemann zeta function
defined by

𝜁(𝑠) =
∞

∑
𝑛=1

1
𝑛𝑠 = ∏

𝑝 prime

1
1 − 𝑝−𝑠

for complex numbers whose real part is greater than 1 and extended to the entire
complex plane (except the point 𝑠 = 1) by a process called analytic continuation.
The Riemann zeta function has zeros at negative even integers, and all other zeros are
known to have real part between 0 and 1. The Riemann Hypothesis asserts that all of
these remaining zeros have real part equal to 1/2.



August 23, 2026

The literature, dating back to 1947,
contains several mistaken disproofs. Boris
Alexeev from OpenAI produced a Lean
formalization four days later.



The Hopf problem

The 6-sphere is the space containing all points of distance 1 from the origin in
7-dimensional space

𝑆6 ≔ {(𝑥1, … , 𝑥7) ∈ ℝ7 ∣ √𝑥2
1 + ⋯ + 𝑥2

7 = 1}

An ant living on this sphere would think they were living in 6-dimensional space: 𝑆6 is a
6-dimensional real manifold.

The Hopf problem asks whether 𝑆6 admits the structure of a 3-dimesional complex
manifold. An “almost complex structure” on 𝑆6 is determined by identifying 𝑆6 with
the unit imaginary octonions, but that was known not to give a genuine complex
manifold structure.



August 31–September 3, 2026



Bounded gaps between primes

We have known, since at least Euclid’s Elements, that there are infinitely many primes.

The twin primes conjecture asserts that there are
infinitely many pairs of primes who difference is just
2, despite the fact that the prime numbers become

sparser as they get larger.

In 2013, Yitang Zhang established the first finite
bound on a gap between infinitely many pairs of
consecutive primes at around 70 million.

In 2014, this bound was improved by the
collaborative Polymath project to 246.



September 4, 2026



Fermat’s Last Theorem

Around 1637, Pierre de Fermat claimed to have a proof that there are no positive
integers solutions to the equation 𝑎𝑛 + 𝑏𝑛 = 𝑐𝑛 when 𝑛 > 2.

This was finally proven in 1995 by Andrew Wiles with help from Richard Taylor.

The interest in this problem is not just the solution but the massive amount of number
theory that was developed along the way. Kevin Buzzard is formalizing, a different, more
modern, version of the proof.



September 8, 2026

⋯



The Navier-Stokes problem
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How the mathematical community is
responding



How do we incentivize useful scientific activities?



How do we articulate the value of human mathematicians?



What norms should we establish around AI use?

Recommendations for individual mathematicians are to disclose tool use, retain
responsibility for correctness, affirm humanity of authorship, put effort into proper
attribution, participate in public discourse, stay informed about emerging technologies, …



What are the goals and values motivating mathematical research?

From a talk entitled
Mathematics in the

Age of AI delivered by
Terry Tao at the 2026

International Congress of
Mathematicians.



What should we tell our students?



Open problems

There are many important questions that are yet to be answered:
• How can we collectivize and democratize access to resources?
• How do we reinforce open scientific practices, such as sharing work in progress?
• How do we save the mathematics literature?
• How should we update our criteria for admissions / hiring?
• What should be the requirements for a PhD thesis?
• Do we need to abandon the practice of attributing authorship to mathematical

discoveries?

Tack så mycket!
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