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How can we ensure confidence in statements made by humans 
or AI, and that every proof of correctness is independently 
verifiable?



Lean is a Development Environment for formal verification



Lean is Taking Mathematics by Storm
"Lean enables large-scale collaboration by allowing mathematicians to 
break down complex proofs into smaller, verifiable components. This 
formalization process ensures the correctness of proofs and facilitates 
contributions from a broader community. With Lean, we are beginning 
to see how AI can accelerate the formalization of mathematics, 
opening up new possibilities for research." — Terence Tao

Fermat’s Last Theorem – Kevin Buzzard

Carleson’s Theorem – Floris van Doorn

…and many more!

https://www.youtube.com/watch?v=c1ixXMtmfS8&t
https://www.youtube.com/watch?v=HUkBz-cdB-k&t=11159s


AI Proof Assistants
Several groups are developing AI that suggests the next move(s) in Lean’s interactive proof game.

LeanDojo is an open-source project from Caltech, and everything (model, datasets, code) is open.

OpenAI and Meta AI have also developed AI assistants for Lean.

Claude 4 is fantastic on Lean code. Their System Card

contains a Lean example.

DeepSeek-Prover-V2 and Kimina-Prover (released

yesterday!) are designed for generating Lean proofs.

https://leandojo.org/
https://openai.com/index/formal-math/
https://ai.meta.com/blog/ai-math-theorem-proving/
https://www-cdn.anthropic.com/6be99a52cb68eb70eb9572b4cafad13df32ed995.pdf
https://arxiv.org/abs/2504.21801
https://huggingface.co/blog/AI-MO/kimina-prover


Lean Enables Verified AI for Mathematics and Code
LLMs are powerful tools, but they are prone to hallucinations.

In math, a small mistake can invalidate the whole proof.

Even if your AI system claims to have solved an open conjecture, who is going to verify it?

Machine-checkable proofs are the antidote to hallucinations.



"At Google DeepMind, we used Lean to build AlphaProof, a new reinforcement-learning based system for 

formal math reasoning. Lean’s extensibility and verification capabilities were key in enabling the 

development of AlphaProof." — Pushmeet Kohli, Vice President, Research Google DeepMind



AlphaProof & the International Math Olympiad

deepmind.google/discover/blog/ai-solves-imo-problems-at-silver-medal-level

https://deepmind.google/discover/blog/ai-solves-imo-problems-at-silver-medal-level/


Learning à la DeepMind

deepmind.google/discover/blog/ai-solves-imo-problems-at-silver-medal-level/

https://deepmind.google/discover/blog/ai-solves-imo-problems-at-silver-medal-level/


Tencent AI & IMO

tencent-imo.github.io

https://tencent-imo.github.io


Autoformalization

github.com/morph-labs/lean-abc-true-almost-always

https://github.com/morph-labs/lean-abc-true-almost-always


ImProver: Agent-Based Automated Proof Optimization

riyazahuja.github.io/ImProver

https://riyazahuja.github.io/ImProver/


Lean+AI preprints in May/June 2025
Prover Agent: An Agent-based Framework for Formal Mathematical Proofs, Baba et al

LeanTutor: A Formally-Verified AI Tutor for Mathematical Proofs, Patel et al

Safe: Enhancing Mathematical Reasoning in LLMs, Liu et al

VERINA: Benchmarking Verifiable Code Generation, Ye et al

REAL-Prover: Retrieval Augmented Lean Prover for Mathematical Reasoning, Shen et al

Enumerate-Conjecture-Prove: Formally Solving Answer-Construction Problems in Math Competitions, 
Sun et al

APOLLO: Automated LLM and Lean Collaboration for Advanced Formal Reasoning, Ospanov et al

FormalMATH: Benchmarking Formal Mathematical Reasoning of Large Language Models, Yu et al



A vibrant community of users at leanprover.zulipchat.com

https://leanprover.zulipchat.com


Conclusion
Lean is a development environment for formalized mathematics and program

verification

Lean's rigor allows for trustless collaboration between humans and AI

● AI for accelerating Lean development

● Lean for verifying AI output

Lean users are benefiting from AI today, and more research arrives weekly

 



Thank You
https://leanprover.zulipchat.com/
x: @leanprover
LinkedIn: Lean FRO
Mastodon: @leanprover@functional.cafe
#leanlang, #leanprover

https://www.lean-lang.org/


