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prop2 and lambda2



overview: past present future

wat hier?



identity

Definition natid : nat -> nat :=
fun n : nat => n.

Definition boolid: bool -> bool :=
fun b : bool => b.

Definition polyid : forall A : Set, A -> A :=
fun (A : Set) => fun (a : A) => a.



lists

Inductive natlist : Set :=
natnil : natlist
| natcons : nat -> natlist -> natlist.

Inductive boollist : Set :=
boolnil : boollist
| boolcons : bool -> boollist -> boollist.

Inductive polylist (X : Set) : Set :=
polynil : polylist X
| polycons : X -> polylist X -> polylist X.



pairs

Inductive natprod : Set :=
| natpair : nat -> nat -> natprod.

Inductive boolprod : Set :=
| boolpair : bool -> bool -> boolprod.

Inductive polyprod (X Y :Set) : Set :=
| polypair : X -> Y -> polyprod X Y



bintrees

Inductive natbintree : Set :=
natleaf : natbintree
| natnode
natbintree -> nat -> natbintree -> natbintree.

Inductive boolbintree : Set :=
| boolleaf : boolbintree
| boolnode :
boolbintree -> bool -> boolbintree -> boolbintree.

Inductive polybintree (X : Set) : Set :=
polyleaf : polybintree X
| polynode :
polybintree X -> X -> polybintree X -> polybintree X



instantiation

using application



lambda2: examples

Aa:Set. Ax:a.x
Aa:Prop. Ax:a.x
Aa: *.Ax:a.x

Aa:Set. A\x:a.Ab:Set. \y:a — b.(yx)
Aa:Prop. Ax:a. Ab:Prop. \y:a — b.(yx)
Aa: *.\x:a.Ab: x.Ay:a— b.(yx)

Aa:Set. A\b:Set. A\x:a — b. \y:a.(xy)
Aa:Prop. Ab:Prop.Ax:a — b. A\y:a.(xy)
Aa: *.A\b: x.Ax:a— b.Ay:a.(xy)



lambda2: instantiation

by application and beta-reduction



natural numbers in lambda?2

N=MNax.a—(a—a)—a
en=J>a:*x.)o:a.\s:a—a.s"o
e successor = An:N.\a: x. No:a.As:a— a.s(naos)

e successorb = An:N.Xa: x.Xo:a.As:a— a.(na(so)s)



booleans in lambda2

B=Ma:*x.a—a—a

T=MXa:*x. \x:a. ) \y:a.x

e F=JXa:x. A x:a. \y:ay

not=Ab:B.Xa: x.\u:a.Av:a. (bavu)

and = Ab:B.Ab :B.Xa: x. Auza. Av:a.(ba(b auv)v)

or=Ab:B.A\b:B.Xa: x. Au:a. Av:a.(bau(b auv))



Curry-Howard-De Bruijn isomorphism

propl ~ A —
predl ~ AP
prop2 ~ A2



Curry-Howard-De Bruijn isomorphism

back to the examples

Aa: x. x:a.x:Ma:* . Mx:a.a
Aa: k. x:a.Ab:x. Ay:a— b.(yx):Na* .Mx:a.Nb: % .My:a— b.
Aa:*.Ab: x.Ax:a— b.Ay:a (xy):Na:x .Mb:x .NMx:a— b.MNy:a.



Curry-Howard-De Bruijn isomorphism: dynamics

beta-reduction corresponds to detour-eliminationx
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