
What are...computer proofs?

Or: Who needs mathematicians?



A proof

▶ The above is a proof

▶ What is a proof?

▶ I will not really answer that ;-) so: “proof = whatever is accepted as a proof”



Stage 1: computer assisted proofs

▶ Computers are very often used to verify “ugly” parts of proofs

▶ Example A difficult integral solved by a computer algebra system

▶ Example A large case-by-case check that is too large to do by hand



Stage 2: computer verified proofs

▶ Computers are sometimes used to verify proofs

▶ Example Quadratic reciprocity has a computer verified proof

▶ Example The Jordan curve theorem has a computer verified proof



Enter, the theorem

The following (and more) proofs have been computer verified :

▶ I am slow... This list is from 2008 – much more has been done!

▶ A key step is to put statements into computer readable form



Stage 3: automated proofs

▶ Computers should be used more often to proof new theorems

▶ Example Robbins conjecture (a certain conjecture in universal algebra) –

many people tried to prove it but only a computer managed to do it!



Thank you for your attention!

I hope that was of some help.


