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What is this?
Hall’s Marriage Theorem is a standard part of the undergraduate discrete 
mathematics curriculum.

It’s not in mathlib yet.

We’re working on it.



Outline
● Adopting dogs
● Three ways of formulating the theorem
● The proof
● Three ways of formalizing the theorem
● The Lean proof



Adopting dogs



Three Ways of Formulating
● Indexed families of finite sets
● Relations between types
● Matchings in bipartite graphs



Indexed families of finite sets



Relations between types



Matchings in bipartite graphs



Proof



Three Ways of Formalizing
● Indexed families of finite sets
● Relations between types
● Matchings in bipartite graphs



Indexed families of finite sets



Relations between types



Matchings in bipartite graphs - simple graphs



Matchings in bipartite graphs - bipartitions



Matchings in bipartite graphs - theorem



Formalized Proof - Easy direction & base cases



Formalized Proof - Hard direction induction



Next Steps
We have the countably infinite Hall



Next Steps
We have the countably infinite Hall

We want to use the category theory library to prove the full infinite Hall



Thanks 🎉

For more details, see arXiv:2101.00127


