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My personal journey with generative AI

Like everyone, I started by experimenting. Very quickly, I realized this was
something revolutionary. I founded GrewIA with Ch. Ley in February
2023.

The first benefits: coding more easily (Python, HTML), help with text
(translation, rephrasing).

But for mathematics?
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Tim Gowers:
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Even today, the most advanced LLMs can make mathematical errors on
very simple problems, while being very good at solving very complex
problems.

Prompt: Generate a cute educational poster in pastel colors

for children, showing a multiplication table
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Where do we stand?

FrontierMath is a benchmark developed by EpochAI to evaluate the
ability of AI systems to solve complex mathematical problems.
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My work with L. da Maia and C.-P. Diez (Sept. 2025)

Ivan Nourdin (Univ. of Luxembourg) The future of mathematics in the age of AI
AI, Proof and Formalization DaysENS Lyon, June 16-17, 2026
11 / 95



But let’s start from the beginning
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Starting point
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A more nuanced view
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Back to math!

B = Brownian motion

Wiener integral

I (f ) :=

∫
R
f (u)dBu, f ∈ L2(R)
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Back to math!

B = Brownian motion

Wiener-Itô integral

Id(f ) :=

∫
Rd

f (u1, . . . , ud)dBu1 . . . dBud , f ∈ L2s (Rd), d ≥ 1
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Fourth moment theorem

Fourth moment theorem (Nualart, Peccati, 2005)

Setting: Let d ≥ 2 and Fn = Id(fn) with (fn) ⊂ L2s (Rd).

Assumption: Suppose E[F 2
n ] → σ2 as n → ∞.

Conclusion: Then

Fn
law→ N(0, σ2) ⇐⇒ E[F 4

n ] → 3σ4.
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Malliavin-Stein

Malliavin-Stein (Nourdin, Peccati, 2007)

Let F : Ω → R in D1,2 with E[F ] = 0 and Var(F ) = 1.

Then

sup
A∈B(R)

∣∣P(F ∈ A)− P(N(0, 1) ∈ A)
∣∣ ≤ 2E|1− ⟨DF ,−DL−1F ⟩|.

Quantitative version of the FMT

Let F = Id(f ) with f ∈ L2s (Rd) and Var(F ) = 1.

Then

sup
A∈B(R)

∣∣P(F ∈ A)− P(N(0, 1) ∈ A)
∣∣ ≤ 2√

3

(
E[F 4]− 3

)
.
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Malliavin-Stein webpage (500+ references)
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The perfect candidate!

*******
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The Malliavin-Stein experiment

With C.-P. Diez and L. da Maia, to appear in Stat. Prob. Letters.
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The Malliavin-Stein experiment

!
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The Malliavin-Stein experiment: extension to the Poisson
case
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The Malliavin-Stein experiment: extension to the Poisson
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Conclusions from our experiment (August 2025)

In August 2025, our experience of doing mathematics with GPT-5
was overall mixed.

It felt very much like working with a junior assistant.

It seemed to favor only incremental research.

We had to check very carefully everything the AI produced and
constantly guide it so that it could correct its mistakes.
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What future for mathematics?

Spoiler: I don’t have the answer!
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Mathematics and AI: the ‘old-fashioned’ (!) way

Today, AI can help to...

navigate the literature (today, no
one can know everything in
mathematics)

generate new ideas (there is a lot
of noise, but it can also produce a
new or forgotten observation)

write and formalize (proofs
become clearer and better
structured)

... but this also comes with risks

plagiarism (using ideas without
proper attribution)

fewer original ideas (incremental
research, AI-slop)

hallucinations (generative AI
always gives an answer, even
when it is wrong – by design, it
cannot know that it is wrong)

deep changes in training (PhD
students will have to learn to do
research in a new way)
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A saturated publication system: should we reinvent it?

Too many publications, too few readers,
almost no verification.

Linear (exponential?) growth of production vs stagnant
verification. Strong need for practical, usable proof assistants.

Move (or return?) from publishing more to publishing better.
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Are we sawing off the branch we are sitting on?

Parallel with AI for coding

AI is no longer just assisting developers. It is increasingly becoming part of
the development loop itself.

As of May 2026, more than 80% of the code merged into
Anthropic’s codebase was authored by Claude.
One Anthropic employee says:

“It has now been about five months since I last wrote any code
myself.”
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From coding assistant to autonomous agent

2021–2023 Humans write the code and build Claude “by hand”.

2023–2025 Chatbots generate snippets that humans copy and paste.

2025–2026 Agents such as Claude Code write, modify and test code
on their own.

Today Agents execute long tasks and delegate work to other
agents.

2026–2027 Agents may handle projects lasting several days or weeks.

20XX? Closing the loop: Claude trains Claude.

The direction of travel
The human role shifts from doing to directing, then from directing to
supervising.
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The human role is narrowing

“Claude-written code was somewhat worse than human-written
code at Anthropic in late 2025, is roughly at parity today, and we
expect it to be strictly better within the year.”

“Claude is faster, it creates zero debt, but each request to Claude
is also a lost bid for human collaboration.”

A paradox

AI removes friction, but friction is also where learning, collaboration and
shared understanding happen.
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What do we lose when everything works?

“On days where everything works well, I feel that nothing I do
matters... Then, on days where everything breaks, I realize that I
no longer really understand what I am doing.”

Will mathematics follow the same path?

Less manual work.

More delegation to agents.

Faster production.

But weaker intuition, fewer shared struggles, and in the end less
understanding.
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The evolution of Terence Tao’s thinking on AI

Why Terence Tao? Since 2023, he has become the mathematician most
publicly involved in thinking about AI in mathematics.

What makes his testimony especially interesting:

He actively uses AI tools in his own research.

He has worked directly with Google DeepMind.

He likes to share his thoughts in real time (blog, Mathstodon, arXiv).

His judgment has evolved between 2024 and 2026, following the
progress of AI for maths.

What follows is a chronological overview of his statements, tracing how
one of the world’s greatest mathematicians changed his views on AI in less
than two years.
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Act 1 – The mediocre PhD student (Oct. 2024)

In September 2024, OpenAI presents o1, a model specialized in reasoning.
Tao tests it on difficult research problems.

His verdict:

“[It] felt like advising a mediocre, but not completely incompetent,
graduate student.”

T. Tao, The Atlantic, Oct. 2024

Tao then explains: he is not comparing AI to a student in general, but to a
research assistant – able to do some useful tasks, but without an overall
vision.

In the same interview, he introduces the idea of “mathematics at
scale” :

“Instead of narrow, deep mathematics [. . . ] you could have broad,
crowdsourced problems with lots of AI assistance [. . . ] at a much
larger scale.”

T. Tao, The Atlantic, Oct. 2024
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Act 1 (continued) – Complementarity, not competition

Still in The Atlantic (Oct. 2024), Tao insists on one key point: AI and
humans have very different strengths.

“[AI-enabled mathematics] will remain human at its core, embrac-
ing how people and machines have very different strengths that
should be thought of as complementary rather than competing.”

T. Tao, The Atlantic, Oct. 2024

At that time: Tao is quite enthusiastic, but careful. He sees AI as a way to
help human ideas move more easily, not as an independent creator.

Context

At the end of 2024, the best models solve <2% of FrontierMath.
AlphaProof (DeepMind) has just obtained the silver medal at the IMO (4
problems out of 6, proved in Lean).
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Act 2 – Medium tools, not the big guns (Oct. 2025)

One year later, Tao’s position becomes clearer.
“I am increasingly of the opinion that the most productive near-
term AI adoptions in mathematics will primarily come not from
applying the most powerful models to the most challenging prob-
lems, but from using medium-powered tools to accelerate and scale
up more mundane and time-consuming, but still essential, research
tasks.”

T. Tao, Mathstodon, 16 Oct. 2025

In other words: it is not GPT-5 solving the Riemann hypothesis that will
change daily practice, but modest tools that automate checking, literature
search, case exploration, and translation into Lean.

The message

The real impact of AI will come from the bottom, not from the top.
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Act 2 (continued) – AlphaEvolve, 67 problems (Nov. 2025)

In November 2025, Tao publishes a paper with Google DeepMind on
AlphaEvolve, an evolutionary agent combining LLMs and automatic
evaluation.

Protocol : 67 open problems in analysis, combinatorics, geometry, and
number theory are given to AlphaEvolve.

Results :

Independent rediscovery of the best known constructions.

New constructions for the Kakeya problem over finite fields (dim. 3, 4
and 5).

New construction for Nikodym sets – the source of a forthcoming
paper by Tao.

What is new: AI does not solve a known problem, it explores a space of
constructions and finds objects that mathematicians had not considered.

Tao, Georgiev, Gómez-Serrano, Wagner. arXiv:2511.02864, Nov. 2025.
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Act 3 – The turning year (early 2026)

In January 2026, an AI solves, in an essentially autonomous way, an Erdős
problem whose solution was not in the existing literature. Tao comments:

“2025 was the year when AI really started being useful for many
different tasks.”

T. Tao, quoted in Quanta Magazine, Apr. 2026

At the same time, Gemini Deep Think wins the gold medal at the 2025
IMO (35/42 points, in natural language, within the official time limit), and
the GPT-5 / Claude Opus 4.6 models solve more than 40% of
FrontierMath.

In one year, Tao moved from “medium tools are the most useful” to “AI
started to be truly useful for many tasks”.
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Act 3 (continued) – AGI? No. (2026)

Despite this spectacular progress, Tao refuses to use the term AGI.

“I doubt that anything resembling genuine ‘artificial general intelligence’

is within reach of current AI tools, but I believe a weaker, but still quite

valuable, type of ‘artificial general cleverness’ is becoming a reality.”

T. Tao, Mathstodon, 2026

By “general cleverness”, Tao means: the ability to solve broad classes of problems

by ad hoc methods – stochastic methods, brute force, sometimes not interpretable

– with a non-trivial success rate, combined with rigorous verification procedures.

The key distinction

In humans, intelligence and cleverness are linked. In AI, they are separated:

remarkable results without understanding, without intention, without general

reasoning.
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Act 4 – Vanilla extract (March 2026)

In March 2026, Tao publishes a long philosophical paper with Tanya
Klowden: “Mathematical methods and human thought in the age of AI”
(arXiv:2603.26524).

The central metaphor:

“[AI is like] vanilla extract: a little bit improves everything, too
much ruins the dish, and nobody should be drinking it straight.”

Klowden & Tao, arXiv:2603.26524, March 2026

In a few words: AI is an enhancer, not the main ingredient. The paper proposes a

framework for integrating AI into rigorous mathematical workflows, with a

gradual transition: from peripheral augmentation to collaborative coexistence.

A three-phase framework

1. AI automates routine tasks. 2. AI suggests directions that humans
evaluate. 3. Humans and machines co-explore, with formal verification.
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Act 4 (continued) – The car and the city (Apr. 2026)

Still in 2026, Tao proposes an interesting analogy:
“The current and projected impact of AI and formalization on
the practice of mathematics is analogous to the impact that the
automobile had on the evolution of cities.”

T. Tao, Mathstodon, Apr. 2026

The idea: before the car, cities were designed for pedestrians and horses.
The car did not simply make travel faster – it restructured urban space
(suburbs, highways, shopping centers).

In the same way: AI + formalization will not simply speed up existing
mathematics. They will restructure mathematical practice: which
problems we ask, how we collaborate, and what we consider an acceptable
proof.

And as with the car: there will be huge benefits, but also losses that we
cannot yet measure.
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The evolution of Terence Tao’s thinking on AI in 18
months

Date Position

Oct. 2024 “A mediocre but not completely incompetent PhD student.”

Oct. 2024 “Industrial” mathematics, human-machine complementarity.

Oct. 2025 Medium tools matter more than large models.

Nov. 2025 AlphaEvolve : AI explores what humans had not imagined.

Early 2026 “2025 was the year when AI started being really useful.”

2026 No AGI, but valuable “artificial general cleverness”.

March 2026 Vanilla extract : a little improves everything, too much ruins
the dish.

Apr. 2026 Structural impact, like the car on the city.
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Other points that I find important

1 Who asks the right questions ? We have new tools to solve and
explore. But the highest creativity consists in formulating the right
questions. Could AI one day suggest a research program ?

2 The divide. If AI becomes essential, what happens to
mathematicians without access to the best models, or without
programming skills ?

3 Understanding vs. producing. A formal proof verified by Lean is
correct. But if no one understands it, have we done mathematics – or
engineering ?

4 The losses caused by the car. The car also produced pollution,
urban sprawl, and the disappearance of city centers. What will be the
“pollutions” of AI in mathematics ?
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