
Boxes and Locks

Nachiappan V.



Booltrue :



⊢ t : A

t

“Open Box” is licensed under CC BY-NC

http://pngimg.com/download/33497
https://creativecommons.org/licenses/by-nc/3.0/


f x

f x



t 

t

t



t

t



Today’s focus

IR

IK4

IS4



Fitch-style IK



Axiom K is derivable



Weakening Rules



Necessitation is admissible



What about ”Denecessitation”?

How would you prove this?



Normalization Rules



Normal Forms



Normalization by Evaluation



Interpretation



Boxes and Locks



Evaluation



Reification and Reflection



Denecessitation can be proved using normal forms

.

.

Remove       to get

Only culprit that introduces 

No neutrals in empty context, dismissed!



Why?



1. Useful

• Towards confluence, decidability, consistency, etc.

• Simplify / prove new application-specific theorems? 
(e.g., partial evaluation/staging theorems, noninterference, etc.)

• Type-directed partial evaluation for modal type systems



2. Extensible: Boxes, Locks and (fake) Diamonds!

Interpreting ⧫

IK⧫



2. Extensible: IS4, IK4, IR
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3. Comprehensible: Reduction traces (Demo)

Printing reduction trace for zigR

Normalizing zigR

De Bruijn Index 0



4. Elegant: Boxes and Locks, in an Adjoint relationship



What would you like to see more of?

Semantics Applications

Modalities (S4, K4, R, etc.)

Extensions (0, +, Nat, etc.)



EOM


