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The problem

Represent syntax in 
ITPs

● alpha-equivalence
● free variables
● induction
● renaming
● substitution
● arbitrary functions

2



Demo

Switch to Isabelle

3



Demo

Switch to Isabelle

Goto nextGoto next

3



Demo (Backup Slides)

4



Demo (Backup Slides)

5



Demo (Backup Slides)

5



Demo (Backup Slides)

6



Demo (Backup Slides)

7



Demo (Backup Slides)

8



Demo (Backup Slides)

9



Demo (Backup Slides)

10



How does it work?

11



How does it work?

11



How does it work?

12



How does it work?

12



How does it work?

*

* requires automated proof that LC_pre is a MRBNF (see paper for details) 
12



How does it work?

13



How does it work?

13



How does it work?

14



More in the paper!

Case study 1:
Mazza’s Isomorphism

15



More in the paper!

Case study 1:
Mazza’s Isomorphism

● Lambda binds (distinct) 
stream of variables

15



More in the paper!

Case study 1:
Mazza’s Isomorphism

● Lambda binds (distinct) 
stream of variables

● Application applies 
stream of terms

15



More in the paper!

Case study 2:
POPLmark 2B

16



More in the paper!

Case study 2:
POPLmark 2B

● Case expressions use 
nested record patterns 
with distinct binders

16



More in the paper!

Case study 2:
POPLmark 2B

● Case expressions use 
nested record patterns 
with distinct binders

● First solution that uses 
names
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Short note on history

● POPL19 paper by 
Blanchette et. al. 
introducing MRBNFs

● POPL25 paper on strong 
rule induction for 
inductive predicates

● this paper showing 
binder_datatypes based 
on MRBNFs
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How to try it

1. Clone the repository
  https://github.com/jvanbruegge/binder_datatypes

2. Make Isabelle aware of the library:
 $  isabelle components -u /path/to/repo

3. import Binders.MRBNF_Recursor
4. Have fun :)

Also contains case studies and detailed example 
proofs for the automation
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Thanks

Questions
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