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We may hope that machines will eventually compete with 
men in all purely intellectual fields.

Alan Turing. Computing Machinery and Intelligence

I believe that mathematical reality lies outside us, that our 
function is to discover or observe it, and that the 
theorems which we prove, and which we describe 
grandiloquently as our “creations,” are simply the notes of 
our observations.

G. H. Hardy. A Mathematician's Apology

1. Ancient history (before 2026)
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● The work of a mathematician is 
a curious case that has always 
remained a mystery to me

● Automated theorem proving 
has been developed in 
mathematical logic for 
decades, but it 
never led to 
anything truly 
remarkable (like,
one good theorem
in total)…

LLMs for mathematics
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LLMs for mathematics
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LLMs for mathematics

I made this 

diagram of LLMs 

for mathematics 

in early 2024; 

what has changed 

since then?
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AlphaEvolve
● AlphaEvolve (DeepMind, 

May 14, 2025) and 
similar systems are 
developing actively

● But today we will talk 
about ordinary LLMs that 
each of us can chat with

● Do they help?..

https://deepmind.google/discover/blog/alphaevolve-a-gemini-powered-coding-agent-for-designing-advanced-algorithms/
https://deepmind.google/discover/blog/alphaevolve-a-gemini-powered-coding-agent-for-designing-advanced-algorithms/
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Malliavin-Stein experiment
● Diez et al. (Sep 3, 2025): the authors 

asked GPT-5 to prove a new theorem in 
probability theory; literally:

https://arxiv.org/abs/2509.03065
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Malliavin-Stein experiment
● After this request, the authors note 

that the proof contained an error, 
and it took GPT-5 as many as two 
hints (!) to understand and fix it

● Then GPT-5 itself suggested 
considering another case, and again 
there was an error, and the model 
had to be pointed to it! After that, 
GPT-5 reached the correct result in 
three or four prompts



Vavilov Memorial 2026

Malliavin-Stein experiment
● So what do the authors conclude?

● Some would call it copium

● But those were only the very 
first signs of the things 
to come…
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Gödel Test
● Feldman, Karbasi (Sep 22, 2025): the Gödel test: 

can LLMs prove simple but new theorems?

● Here is what Terence Tao wrote about this when he 
first tried o1

https://arxiv.org/abs/2509.18383
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Gödel Test

● Feldman, Karbasi (Sep 22, 2025): five prompts of the following kind:

https://arxiv.org/abs/2509.18383
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Gödel Test

● Feldman, Karbasi (Sep 22, 2025): five prompts of the following kind:

GPT-5 solved three out of five, with minor, easily 

fixable flaws. The main shortcoming found: 

GPT-5 wrote “lazy” proofs, citing the provided 

papers as much as possible even when this was 

not very elegant

https://arxiv.org/abs/2509.18383


There was a seminar for advanced students in Zürich 
that I was teaching and von Neumann was in the 
class. I came to a certain theorem, and I said it is not 
proved and it may be difficult. Von Neumann didn’t 
say anything but after five minutes he raised his 
hand. When I called on him he went to the blackboard 
and proceeded to write down the proof. After that I 
was afraid of von Neumann.

George Pólya

2. New results from LLMs
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● Donald Knuth (Feb 2026): Claude Opus 4.6 
solved an open problem that Knuth had been 
working on for weeks; the solution was later 
confirmed and even formalized

Claude’s Cycles

https://cs.stanford.edu/~knuth/papers/claude-cycles.pdf
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Erdös Problems
● 1217 Erdős problems 

in the 
erdosproblems.com 
database, 565 of 
them solved 

● Many of them are not 
famous at all; some 
may have been 
solved by accident 
somewhere in the 
literature, but there 
are also many hard 
unsolved problems

https://www.erdosproblems.com/


Vavilov Memorial 2026

Erdös Problems

● Terence Tao made 
a page “AI 
contributions to 
Erdős problems”

● Results 
accumulated quite 
quickly

https://github.com/teorth/erdosproblems/wiki/AI-contributions-to-Erd%C5%91s-problems
https://github.com/teorth/erdosproblems/wiki/AI-contributions-to-Erd%C5%91s-problems
https://github.com/teorth/erdosproblems/wiki/AI-contributions-to-Erd%C5%91s-problems
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Erdös Problems

● Terence Tao made 
a page “AI 
contributions to 
Erdős problems”

● It mostly stops at 
April, though, with 
a few entries from 
June 2026

https://github.com/teorth/erdosproblems/wiki/AI-contributions-to-Erd%C5%91s-problems
https://github.com/teorth/erdosproblems/wiki/AI-contributions-to-Erd%C5%91s-problems
https://github.com/teorth/erdosproblems/wiki/AI-contributions-to-Erd%C5%91s-problems
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● But in April it really began!

● Jared Lichtman (Apr 2026): GPT-5.4 Pro 
refuted an important Erdős conjecture 
(many mathematicians had worked on 
it), and did so in an unexpected and 
beautiful way

Unit distances

https://x.com/jdlichtman/status/2044298382852927894
https://www.sergeynikolenko.ru/blog/gpt-and-unit-distances-erdos-hypothesis
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● Consider n points in the ordinary Euclidean 
plane. How many equal distances can there 
be among pairs of these points?

● The triangular lattice gives 3n

● The main approach: turn the problem into an 
arithmetic one. Consider the square lattice; 
there, a distance m occurs as many times as 
m2 can be written as a2+b2.

Unit distances
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● Every p=4k+1 can be factored as

● If a number m has many prime factors pi of the form 
4k+1 in its factorization, then each of them can be 
factored this way, and then m can be written as a 
product of two complex-conjugate subsets

● For example, for 325, the circle of radius has 24 
integer points at once:

Unit distances
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● If we carefully count such pairs of 
points on circles, we already get a 
nonlinear bound:

● Can we do better?

● Erdős conjectured 
we can't, but GPT 
proved we can!

Unit distances
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● If we carefully count such pairs of 
points on circles, we already get a 
nonlinear bound: 

● Can we do better?

● Erdős conjectured we can't, but GPT 
proved we can!

Unit distances

This proof caused quite a reaction. For example, 

Timothy Gowers: “If a human had written the paper and 

submitted it to the Annals of Mathematics… I would 

have recommended acceptance without any hesitation. 

No previous AI-generated proof has come close to 

that.”
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● Is it true that every bridgeless graph 
has a collection of simple cycles 
such that every edge is contained in 
exactly two cycles of the collection?

● Posed back in the 1970s; people 
thought about it a lot, and there was 
progress

● OpenAI, July 10, 2026: a preprint with 
a complete proof

● My post: “Hunting the snark: a proof 
of the cycle double cover conjecture”

Cycle double cover

https://x.com/jdlichtman/status/2044298382852927894
https://www.sergeynikolenko.ru/blog/cycle-double-cover
https://www.sergeynikolenko.ru/blog/cycle-double-cover
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● Is it true that every bridgeless graph 
has a collection of simple cycles 
such that every edge is contained in 
exactly two cycles of the collection?

● Posed back in the 1970s; people 
thought about it a lot, and there was 
progress

● OpenAI, July 10, 2026: a preprint with 
a complete proof

● My post: “Hunting the snark: a proof 
of the cycle double cover conjecture”

Cycle double cover

Two months ago I talked about these 

results in detail and would expect them 

to be at the center of today's talk.

But then things got real…

https://x.com/jdlichtman/status/2044298382852927894
https://www.sergeynikolenko.ru/blog/cycle-double-cover
https://www.sergeynikolenko.ru/blog/cycle-double-cover
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● The Jacobian conjecture, open since 
the 1930s: if the Jacobian 
determinant of a polynomial map F 
is a nonzero constant, then F is 
invertible (and the inverse map is 
automatically polynomial)

● The main open question about 
polynomials in several variables that 
can be explained to any student

● And on July 20, 2026, Claude Fable 
closed it; there is no room for error 
here; read my detailed post

The Jacobian conjecture

https://sergeynikolenko.ru/en/blog/the-fable-of-the-jacobian-conjecture
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● Dinitz-Garg-Goemans conjecture: a fractional 
flow can be turned into an unsplittable 
(integral) one without increasing the total 
cost and increasing the load of any edge by 
at most the maximum demand of a single 
sink

● Dmitry Rybin got a counterexample from 
GPT 5.6; perhaps the most interesting part is 
how he got it…

The Dinitz–Garg–Goemans conjecture
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The Dinitz–Garg–Goemans conjecture



Vavilov Memorial 2026The Dinitz–Garg– 
Goemans conjecture

● This is actually my 
personal example of 
vibe mathematics: in 
August, I released 3 
preprints that improve 
on Rybin’s 
counterexamples and 
even prove some 
positive results

● But let’s not get into 
those details, we have 
much bigger fish to fry…



Vavilov Memorial 2026

● OpenAI (August 1, 2026): ten 
outstanding results at once

● Existence of non-sofic groups (by 
explicit construction), upper 
bounds for sphere packing, a 
refutation of Connes' rigidity 
conjecture…

● All of these results were 
immediately formalized in Lean

OpenAI Astra

https://openai.com/index/ten-advances-in-mathematics/
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● OpenAI (August 1, 2026): the 
proofs themselves cost only 
about $2,000 at GPT 5.6 Sol API 
prices

● Of course, there were many 
more attempts that led nowhere

OpenAI Astra

https://openai.com/index/ten-advances-in-mathematics/
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● An interesting twist: 

OpenAI Astra
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Crouzeix’s conjecture
● The proof was found by a practicing 

neurosurgeon and amateur mathematician, Dr. 
Shanmu Jin

● Verified by Townsend, Greenbaum (Aug 14, 
SIAM News), and also by Crouzeix himself

● "We initially read the preprint with some 
skepticism, but after a few hours we realized 
that the argument was the real deal... We do not 
yet know whether academia has the capacity to 
absorb the flood of results that may be coming"

● Lorist, Schwenninger (Aug 4, 2026): a 
completely different short proof, also 
AI-assisted

https://alextownsend.net/essays/SIAMNews_CrouzeixConjecture.pdf
https://alextownsend.net/essays/SIAMNews_CrouzeixConjecture.pdf
https://arxiv.org/abs/2608.03841
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● Another big success came not 
from OpenAI but from 
Anthropic

● Anthropic (August 10, 2026): 
more than ⅔ of the zeros of 
the Riemann zeta function lie 
on the critical line

● Also Lean-verified…

Progress on the Riemann hypothesis

https://www-cdn.anthropic.com/564f962e60643842f5fcb4a17c9dbc8f608f1c37.pdf


Vavilov Memorial 2026

● Another big success came not 
from OpenAI but from 
Anthropic

● Anthropic (August 10, 2026): 
more than ⅔ of the zeros of 
the Riemann zeta function lie 
on the critical line

● Also Lean-verified…

Progress on the Riemann hypothesis

James Maynard: the problem "was in need of a new real 

idea, which this new result seems to provide"

https://www-cdn.anthropic.com/564f962e60643842f5fcb4a17c9dbc8f608f1c37.pdf
https://www.techspot.com/news/113472-anthropic-claude-tried-solve-riemann-hypothesis-found-something.html
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Navier–Stokes equations

● And the latest, of course, are the Navier–Stokes 
equations: OpenAI (September 8, 2026) proved that 
an initially smooth fluid can develop a singularity 
under smooth external force (Fefferman’s C and D)

● I am very much not an expert in the field, so I’ll 
concentrate on the AI story

● OpenAI was training a new model since Aug 28, on 
Sep 1 heard a rumor that Millenium Prize problems 
were being solved, and unleashed ~10K agents

● In 88 hours, they had the result

https://openai.com/index/navier-stokes-solution/
https://www.claymath.org/wp-content/uploads/2022/06/navierstokes.pdf
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Navier–Stokes equations

● There was a dispute with Tristan 
Buckmaster and Levent Alpöge’s 
concurrent efforts

● Sebastian Bubeck from OpenAI 
contacted Buckmaster, 
unfortunate words were said and 
later retracted, but in any case the 
result was that they did not 
collaborate
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Navier–Stokes equations

● There was also a suggestion that 
OpenAI might have used private chat 
data that Buckmaster used when 
talking to Codex

● At first, OpenAI did not explicitly deny 
the possibility, then they did an 
internal investigation and did deny it
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Navier–Stokes equations

● There was also a suggestion that 
OpenAI might have used private chat 
data that Buckmaster used when 
talking to Codex

● At first, OpenAI did not explicitly deny 
the possibility, then they did an 
internal investigation and did deny it

I think it’s very unlikely that 
OpenAI “stole” anything 

here. If they did use private 
chat data, that’s both 

completely unethical and 
very bad for business.

But to be honest, I think this 
is beside the point…
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Navier–Stokes equations

● The facts that nobody disputes are:
○ the line of work that led to a solution was developed by Diego Córdoba and Luis Martínez-Zoroa
○ Tristan Buckmaster and Levent Alpöge, with heavy use of both Claude and GPT models, achieved 

a significant breakthrough (blowup under smooth force for Euler and Boussinesq equations)
○ the solution for Navier–Stokes equations was obtained by OpenAI’s LLM-based agents

● As for the Millenium Prize:
○ it cannot go to an AI model anyway,
○ OpenAI explicitly said they are not after the prize, and

there’s no eligible human on the side of OpenAI anyway
○ the prize conditions explicitly suggest including authors of 

key ideas that were used in the final solution

● So I assume it will be shared among Córdoba, 
Martínez-Zoroa, Buckmaster, and Alpöge, as it should be



Vavilov Memorial 2026

Navier–Stokes equations

● The facts that nobody disputes are:
○ the line of work that led to a solution was developed by Diego Córdoba and Luis Martínez-Zoroa
○ Tristan Buckmaster and Levent Alpöge, with heavy use of both Claude and GPT models, achieved 

a significant breakthrough (blowup under smooth force for Euler and Boussinesq equations)
○ the solution for Navier–Stokes equations was obtained by OpenAI’s LLM-based agents

● As for the Millenium Prize:
○ it cannot go to an AI model anyway,
○ OpenAI explicitly said they are not after the prize, and

there’s no eligible human on the side of OpenAI anyway
○ the prize conditions explicitly suggest including authors of 

key ideas that were used in the final solution

● So I assume it will be shared among Córdoba, 
Martínez-Zoroa, Buckmaster, and Alpöge, as it should be

But again, this is 

beside the point.

The point, in my 

opinion, is…
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Navier–Stokes equations

● …this plot from OpenAI’s 
announcement

● Basically, their internal model 
is leaps and bounds ahead of 
Astra, and Astra has already 
been solving open problems 
left and right

● What does it suggest?..



Vavilov Memorial 2026

Navier–Stokes equations

● …this plot from OpenAI’s 
announcement

● Basically, their internal model 
is leaps and bounds ahead of 
Astra, and Astra has already 
been solving open problems 
left and right

● What does it suggest?..



It's not what happens to you, but how you react to 
it that matters.

Epictetus

Journalism largely consists in saying ‘Lord Jones 
is Dead’ to people who never knew that Lord Jones 
was alive.

G. K. Chesterton. The Wisdom of Father Brown

3. Opinions and reactions
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● First, to follow the progress or to take part, I recommend vibemathed.com 

Vibemathed

http://vibemathed.com
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● They try to track all 
results and publish 
the corresponding 
announcements; 
Anthropic and 
OpenAI hardly 
submitted entries 
to this site 
themselves

Vibemathed
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Vibemathed
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● Leiden Declaration (June 2, 2026)

● Values:

○ proof is the essence of mathematics

○ results have authors (credit and responsibility)

○ proofs are transparent and independently verifiable

○ mathematicians want results to actually be checked

○ not only the result is valuable, but also the 
community's understanding

Leiden Declaration

https://leidendeclaration.ai/
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● Leiden Declaration (June 2, 2026)

● Threats:

○ plausible but incorrect proofs

○ attribution gets blurred

○ incentives change; hiring and funding mechanisms 
break down

○ announcements by press release hinder verification

○ mathematics loses its autonomy; understanding may 
be lost to automation

Leiden Declaration

https://leidendeclaration.ai/
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● Terence Tao (talk at ICM 2026):

● Generating a correct proof is not the 
end of mathematical cognition

● Next comes improving the exposition,
and eventually “canonicalization”

● Tao proposes shifting the focus from 
proof generation and priority to 
“proof digestion”

● (it is not entirely clear, of course, why AI systems won't soon 
be better than humans at this as well...)

Terence Tao

https://teorth.github.io/tao-web/slides/age-of-ai-icm-2026.pdf
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● Timothy Gowers (July 26, 2026) did not sign the Leiden 
Declaration

● Objects to the axiom of human authorship (who proved 
the unit distances theorem?)

● Fears the loss of mathematical culture: "Imagine... a 
pandemic broke out... wiped out all mathematicians and 
nobody else. All the literature would still be there, but 
nobody would have the faintest idea what to do with it."

● Like Tao, proposes shifting the focus to proof digestion 
and good explanations

Timothy Gowers

https://gowers.wordpress.com/2026/07/26/thoughts-about-the-leiden-declaration/
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Mikhail Verbitsky

● Михаил Вербицкий (12 августа 2026): “В последние недели 2-3 свершилась 
типа революция, LLM открывает одна за другой потрясающие 
математические результаты, хотя пока в основном контрпримеры. Не 
комбинаторику ######, не второкультурное ###### #####, а реально 
математику.

● Думаю что таки мы все в скором времени будем юзать AI бесперерывно. 
Хотя заказывать LLM писать мои статьи я все-таки не хочу, есть риск 
увлечься, утерять адекватность и начать массово производить ужасное 
#####. Многие (хорошие) коллеги уже скатились. Джихао (няша) всегда 
указывает, что это вот написано роботами, а другие коллеги (имен не 
называю, профессиональная этика не велит) вконец 
#########, выкладывают в архив полное ошибок #######, 
и уверены, что никто не догадается, что оно 
написано роботами.”

https://lj.rossia.org/users/tiphareth/2776720.html
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● The collective blog Proofs and Prompts. The first post, by Martin Hairer 
(Fields Medal 2014): “Writing mathematics in the age of AI”:

○ We need more suspicion towards AI proofs
○ Disclose the role of AI systems in papers as fully as possible (there is 

an obvious problem here, of course)
○ Look for primary sources (models often “forget” where the ideas came 

from; for now, at least)
○ Style: "Please do not copy / paste the output of an AI system into your 

article... The reader is interested in your thoughts. 
Do not insult them by spending less time to write 
a paragraph than it takes them to read it."

Proofs and Prompts

https://proofsandprompts.com/all-posts/
https://proofsandprompts.com/2026/08/07/writing-mathematics-in-the-age-of-ai/
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The Fields Medalists letter
● After Navier–Stokes, 25 Fields 

Medalists, including Pierre 
Deligne, Stanislav Smirnov, and 
Terence Tao, signed an open 
letter; best to just read it, you 
probably have

● Main point: solving problems is 
a tool for getting 
understanding, which is what 
math is really all about

● Therefore, AI companies are 
doing mathematics a 
disservice by producing proofs 
without understanding
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The Fields Medalists letter

● My view: naturally, the Fields medalists know what math is about, I can’t disagree

● And yes, LLM-produced proofs are often sloppy and hard to understand 
(although it usually doesn’t 
count unless it’s Lean-verified)

● But I absolutely don’t see
how the conclusion follows

● A proof might help you 
understand the field, or in the
worst case it might not, 
but how can it hinder 
your understanding?..
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The Fields Medalists letter
● Actually, the first solved Millenium 

Prize problem was also kind of like 
that: Perelman published a 
hard-to-understand proof, was not 
too collaborative with explanations, 
and it took the math community 
some time (years?) to fully grasp its 
implications

● Did anybody see a huge problem 
with it? Was Perelman “misaligned” 
with mathematics?.. I don’t think so, 
he was (rightly) celebrated

● Scott Armstrong 
(CNRS/Sorbonne):
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The Age of Wonders and Terrors ● Scott 
Aaronson, 
Sep 15, 2026

https://scottaaronson.blog/?p=10062
https://scottaaronson.blog/?p=10062
https://scottaaronson.blog/?p=10062
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The Age of Wonders and Terrors ● Scott 
Aaronson, 
Sep 15, 2026

By the way, Scott heard some rumors too

https://scottaaronson.blog/?p=10062
https://scottaaronson.blog/?p=10062
https://scottaaronson.blog/?p=10062
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Chess and mathematics
● For some reason, comparisons with chess come 

up often: chess survived the computer revolution 
and even became much more popular after it (for 
example, here)

● But this is obviously a very different matter: a 
proper counterpart for chess would be 
mathematical olympiads, and there, of course, the 
fact that GPT 5.6 and Claude Fable solved all 
problems of IMO 2026 does no harm at all, it can 
be just as helpful as it was for chess

● But if there were a science of chess…

https://proofsandprompts.com/2026/08/12/the-end-of-an-era-in-mathematical-research/
https://proofsandprompts.com/2026/08/12/the-end-of-an-era-in-mathematical-research/
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● Almost immediately after the Fields Medal laureates were 
announced, he announced that he is moving to AI safety, and 
will soon join OpenAI to work on it; Boaz Barak, who has been 
there for a while, "is looking forward (though also more than a 
bit humbled)"

● One AI researcher wrote: "[this is] like hiring Lionel Messi as a 
project manager"; but Tsimerman has been thinking about this 
seriously for a long time; here is his preprint from a year ago:

● AI Safety for Mathematicians

Jacob Tsimerman

https://x.com/chi_t_williams/status/2080339331139424727
https://x.com/boazbaraktcs/status/2080373131437347237
https://x.com/boazbaraktcs/status/2080373131437347237
https://x.com/LucaAmb/status/2080553675341050230
https://x.com/LucaAmb/status/2080553675341050230
https://arxiv.org/abs/2507.09369
https://mathforaisafety.org/


Wir müssen wissen — wir werden wissen.
David Hilbert

Beauty is the first test: there is no permanent place in the 
world for ugly mathematics.

G. H. Hardy

You insist that there is something a machine cannot do. If 
you will tell me precisely what it is that a machine cannot 
do, then I can always make a machine which will do just 
that!

John von Neumann

4. Conclusions and reflections
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What is a result?
● Some (Tao, Gowers) argue that after the proof comes a proof digestion phase, 

and we humans will be shifting into that area

● Tao: "Could we have a verified proof of a major result that no human 
understands enough to explain it?"

● What are the pros and cons of such a shift? Is it even possible?

● Hairer: "...The most dangerous trap that a mathematician risks falling into is to 
use an argument provided by an AI system without fully understanding it... 
AI turns out to be very good at taking advantage of 
[proof by intimidation] to try to fool us into believing 
that an argument is sounder than it really is"
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Whose result is it?
● Leiden Declaration: "affirm the humanity of authorship" — no credit to 

automated systems

● Gowers on unit distances: "the solution itself has not been credited to any 
human, and nor should it be"

● arXiv still refuses to add LLMs as coauthors

● Tao's proposal: priority goes to whoever explained it first, not who generated it

● But this has obvious drawbacks too; often the explanation 
is not that hard anymore, and why wouldn't AI systems 
learn to explain as well?..
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What and whom do mathematicians work for?
● William Thurston (1994): "...what we are doing is finding ways for people to 

understand and think about mathematics"

● Peter Scholze (2026): "The goal of mathematical research is human 
understanding of mathematics"

● Leiden Declaration, value no. 5: "understanding, clarity, and judgment among 
the communities of mathematicians"

● But in the end, a result is a result; we may value a beautiful proof or a good 
explanation more highly, but we are still doing a science with 
verifiable results, and as soon as a result is obtained and 
we can be sure it is correct, it can be used further

https://www.universiteitleiden.nl/en/news/2026/06/leiden-declaration-warns-ai-is-challenging-the-core-values-of-mathematics
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Who are the 
mathematicians?
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● Claude Fable: “Priority is zero-sum; understanding is not — a theorem proved by a 

machine takes nothing from the person who comes to understand it. I will not 
promise a permanent human refuge; every one proposed so far has an expiration 
date. But mathematics was never done because nothing else could do it. It is done 
because minds grow by doing it, and that reason is not mine to take away.”

● GPT-6 Astra: “I expect systems like me to contribute increasingly to mathematical 
ideas, explanations, and the choice of questions. I see no sound basis for 
promising humans a permanent monopoly on any of these. That could make 
mathematics extraordinarily abundant while making a mathematician’s career 
more precarious. But a machine understanding something does not make a 
person understand it, and a machine doing something better does not make it 
worthless for a person to do. The future I would argue for is one in which AI 
expands both mathematical knowledge and people’s ability 
to participate in it. The second achievement will require 
choices; it will not follow automatically from the first.”
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An important 
reminder 
about the 
speed of 
progress
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An important 
reminder 
about the 
speed of 
progress

I made this picture not so long ago, but it 

is already hopelessly outdated…
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Now great 
open 
problems fall 
regularly
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This picture is already outdated too.

And importantly, there is no reason to expect the 

progress to stop here.
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And importantly, there is no reason to expect the 

progress to stop here.

Noam Brown, OpenAI researcher: 
GSM8K (grade school) is 5s for a 
human professional, MATH (high 

school) ~1min, AIME ~10min, IMO 
~1.5hrs, so we had 10x per year… 
but Navier–Stokes is hardly only 15hrs work for a human!
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This picture is already outdated too.

And importantly, there is no reason to expect the 

progress to stop here.

Noam Brown, OpenAI researcher: 
GSM8K (grade school) is 5s for a 
human professional, MATH (high 

school) ~1min, AIME ~10min, IMO 
~1.5hrs, so we had 10x per year… 
but Navier–Stokes is hardly only 15hrs work for a human!

So it seems that mathematics has already 

changed before our eyes. What are we all to 

do about it?
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Conclusion

There was a footpath leading 
across the fields to New 
Southgate, and I used to go there 
alone to watch the sunset and 
contemplate suicide. I did not, 
however, commit suicide 
because I wished to know more 
of mathematics.

Bertrand Russell. Autobiography



Thank you for 
your attention!
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