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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


Lean is Taking Math+AI by Storm
17 out of 29 AI for Math Fund winners reference Lean

renaissancephilanthropy.org/ai-for-math-fund-projects

https://www.renaissancephilanthropy.org/ai-for-math-fund-projects




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/


Learning à la DeepMind

nature.com/articles/s41586-025-09833-y

https://www.nature.com/articles/s41586-025-09833-y


Learning à la DeepMind

julian.ac/blog/2025/11/13/alphaproof-paper

https://www.julian.ac/blog/2025/11/13/alphaproof-paper


IMO 2025: 3 Gold, 1 Silver
OpenAI (informal) DeepMind (informal)

Harmonic (Lean) ByteDance (Lean)



IMO-Level Proof Search as a Service

aristotle.harmonic.fun deepmind.google/alphaproof

https://aristotle.harmonic.fun
https://deepmind.google/alphaproof


Highly Active, Healthy Competition on Putnam Bench 

trishullab.github.io/PutnamBench/leaderboard.html

UC San Diego/Apple, Sep 2025
ByteDance, Jul 2025

Axiomatic_AI et al, Oct 2025

Princeton/NVIDIA et al, Aug 2025
DeepSeek-AI, Jul 2025

Microsoft Research et al, Jun 2025
Huawei et al, Jul 2025
Numina/Kimi, Apr 2025

Stanford, Mar 2025
Princeton et al, Apr 2025

💚 fully open-sourced

💙 partially open-sourced

https://trishullab.github.io/PutnamBench/leaderboard.html


Startups Mentioning Lean+AI
axiommath.ai

caj.al

harmonic.fun

logicalintelligence.com

morph.so + math.inc

…and more to come

http://axiommath.ai
http://caj.al
http://harmonic.fun
http://logicalintelligence.com
http://morph.so
http://math.inc


Extensibility and Introspection
"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

Lean 4 is implemented in Lean, allowing for unprecedented extension and introspection by users.

leanprover-community/repl is a simple Lean program for communicating with the Lean compiler via JSON.

AI labs have customized it in many ways, especially around parallelized proof tree search.

stanford-centaur/PyPantograph is the state of the art for open-source Lean REPLs.

https://github.com/leanprover-community/repl
https://github.com/stanford-centaur/PyPantograph


Autoformalization

github.com/math-inc/strongpnt

https://github.com/math-inc/strongpnt


Autoformalization Inspection (Demo)



Vibe Proving

borisalexeev.com/pdf/erdos707.pdf

https://borisalexeev.com/pdf/erdos707.pdf


Autonomous Exploration

arxiv.org/abs/2511.02864

https://arxiv.org/abs/2511.02864


Autonomous Exploration (Inspection Demo)



Prospective: AI+CS as the Next Frontier is Imminent
leanprover/cslib founded, supported by Amazon, Google & U of Southern Denmark

Companies are starting to pivot their math-proven AIs towards program verification

harmonic.fun/news#blog-post-aristotle-tech-report

Spec autoformalization + program synthesis + verification as a service

https://github.com/leanprover/cslib
https://harmonic.fun/news#blog-post-aristotle-tech-report


A vibrant community of users at leanprover.zulipchat.com

https://leanprover.zulipchat.com


How to Get Involved
● Participate in community channels

● Spread the word! Active research lives from making connections

● Consider new combinations of agents

● Consider UX improvements to make systems more accessible

● Sponsor our work :)



Lean FRO: Shaping the Future of Lean Development
The Lean Focused Research Organization (FRO) is a non-profit dedicated to Lean’s development.

Founded in August 2023, the organization has 18 members.

Its mission is to enhance critical areas: scalability, usability, documentation, and proof automation.

It must reach self-sustainability in August 2028 and become the Lean Foundation.

We are very grateful for all philanthropic support we have received.



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

More research making Math+AI systems stronger and more autonomous arrives weekly.

 



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

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


