
What is...automated mathematics?

Or: Subfields of mathematics 24



No humans, please!

▶ Mathematics is, at least partially, about good conjectures

▶ Computers are nowadays key for the art of conjecturing

▶ Early example The Birch–Swinnerton-Dyer conjecture was discovered by computer

▶ There are 3 stages of conjecturing: computer assisted, AI assisted and, as in

this video, without humans



Stage 3: Example

▶ Stage 3 Automated conjecturing

▶ Graffiti (a program that knows certain graphs and graph properties, ∼1985)

creates conjectures by data search , trying to match graph+property

▶ Bait-and-catch No human input at all, but the setting is very restricted and

almost all conjectures are rather boring



A reminder from graph theory

α(G ) = 9:

▶ α(G ) = size of a maximum independent vertex set

▶ µ(G ) = size of a maximum independent edge set



Enter, the theorem

It is impressive what Graffiti and follow-ups conjectured, and a lot of it was proven , e.g.:

(i) Example conjecture and proof

(ii) More conjectures and proofs

▶ Automated mathematics = no humans ,(for theorems, conjectures, ...)

▶ Automated mathematics answers similar questions!



Not just graph theory

▶ The same strategy has been applied in many fields

▶ Example above Conjectures about matrices

▶ Missing This method gives also many ‘boring’ conjectures – its a bit ‘test all’

instead fo something smarter – unclear how to fix this in 2024



Thank you for your attention!

I hope that was of some help.


