
What is...autoformalization?

Or: An old ambition meets modern AI



The old ambition: mathematics a machine can check

▶ Late 1960s Automath makes formal proof checking concrete

▶ 1970s The completion of the first full machine-checked mathematics textbook

▶ The bottleneck Someone must translate the mathematics first



Can we automate the translation?

▶ Autoformalization Automatically translate prose into formal mathematics

▶ 2000s Translate and check a controlled mathematical language

▶ Around 2020 The ambition: learn to translate ordinary mathematical text



2022: language models make the bridge practical

▶ A concrete success Translate competition problems into formal statements

▶ The change Learn from examples instead of prescribing every phrase

▶ The payoff The translated statements help train a better theorem prover



2024: autoformalization feeds AlphaProof

▶ The supply Automatically translate informal problems into formal ones

▶ The loop Search for proofs, check them, learn from verified results

▶ Why it matters Translation supplies problems; checking supplies feedback



2026: from exercises to mathematical literature

▶ M2F Reports textbook-scale autoformalization in Lean

▶ MathAtlas Tests graduate mathematics with its web of dependencies

▶ The frontier Preserve meaning while scaling to whole theories



Thank you for your attention!

Next time: AI-assisted mathematical discovery


