
AI for the working mathematician - part 2?

Or: What is...proving with AI?



The slogan

▶ Above Photo from one of Adam Wagner’s (Google DeepMind) slides

▶ AlphaEvolve = LLM-type AI to autonomously discover and refine “things”

▶ In general This is what LLM-type AI can do in 2025 ⇒ Let’s exploit this!



Example of the slogan

From the

AlphaEvolve

paper:

▶ You can do amazing things with enough people and good coordination

▶ Example How big does a hexagon need to be to fit 12 unit hexagons inside?



An example from my research

▶ Above I asked a question to ChatGPT on a lemma within a research paper

▶ Result? The proof it gave was not correct, but it had the right idea and I was

able to fill in the details myself

▶ The point It knows the literature, so it can piece things together that you did

not expect to fit together, but it does that in a bit of a wacky way



Another example: Finding proofs by counterexample-first

▶ Setup Encode the claim as checks; choose a finite search space and a verifier

(Sage/Magma/Lean/SnapPy)

▶ AI’s role Propose families, write the generator/shrinker, and triage

candidates; keep only verified failures

▶ Payoff Either a minimal counterexample or sharper hypotheses, making the

final proof short and clean



Humans and AI

From the paper

When combinations of humans

and AI are useful: A systematic

review and meta-analysis

▶ This is a big one If a human is better than the AI at a task by themselves,

then teaming up often boosts performance

▶ As a working mathematician you can exploit and guide your own intuition

▶ Why? Because proofs often have literature-reading parts (which AI does well)

and parts needing insight (which humans do well)



Thank you for your attention!

I hope that was of some help.


