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Why Dependent Types?

(Dependent) type theory (Predicate) logic
Types Propositions
correspond to
Terms Proofs

Type checking Automated proof checking



fix (n m: nat): nat = fix (n m: nat): nat =

case n, m of case n of

| zero, _ = n | zero = zero

| _, zero = n | succ k =

| succ p, succ q = succ ( ( K m))m)
P q

not structurally smaller than n!

Things that don’t pass checks but should



fix (n m: ) : = fix (n m: ) : =

case n, m of case n of

| zero, _ = (zero | zero = zero

| _, zero = n | succ k =

| succ p, succ q = succ ( ( k m))m)
P q

still not structurally smaller than n!

Things that don’t pass checks even with inlining but should




Sized Types

additional size information

data [s] =
| zero: V : [s]
| succ: V : [a] - [s]

larger size



Sized Types

data nat [s] =
| zero: V a < s. nat [s]
| succ: V a < s. nat [a] - nat [s]

fix [r] [s] (n: nat [r]) (m: nat [s]): nat [r] = .
fix [r] [s] (n: nat [r]) (m: nat [s]): nat [r] =
case n of

recursion on smaller size a < r
| zero [a] = zero [a]

| succ [a] k = succ ( [a] [s] ( [a] [s] k m) m)
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Challenges and Future Work

e Universe levels of s don’t line up with those of translated inductives
e The infinite size is not well-founded and has no good translation
e Extend to general inductives/coinductives

Questions?

Drop by the SRC virtual discussion session to ask them!

Thank you!



