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Church Encoding

Definition cnat := forall X : Type, (X -> X) -> X -> X.

Definition zero : cnat :=

fun (X : Type) (f : X -> X) (x : X) => X.
Definition one : cnat :=

fun (X : Type) (f : X -> X) (x : X) => f x.
Definition two : cnat :=

fun (X : Type) (f : X -> X) (x 2 X) =>F (f x).



Church Encoding

Ja 4k
(@) = £(£"(@) = f(n 2

Definition succ (n : cnat) : chat :=
fun (X : Type) (f : X => X) (X 2 X) => £ (nh X £ %),
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Definition plus (n m : cnat) : cnat :=
fun (X : Type) (f : X -> X) (x : X) =>m X f (n X f x).
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Definition mult (n m : cnat) : cnat :=
fun (X : Type) (f : X -> X) (x : X) =>m X (nh X f) x.
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Definition exp (n m : cnat) : cnat :=
:= fun (X : Type) =>m (X -> X) (n X).
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True: Az. A\y.

False: Ax. A\y. y

Definition true (X : Type) :
Definition false (X : Type) :
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true then-expr else-expr = then-expr

false then-expr else-expr = else-expr

and = Ap. A\g.pqgp
or = Ap.A\q.ppq
not;y = Ap. Aa. A\b.pba
noty = Ap. p (Aa. Ab.b) (Aa. A\b. a) = Ap. p false true
xor = Aa. Ab.a (not b) b
if =Ap.Aa. Ab.pab
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rev injective

Theorem rev_injective : forall (11 12 : natlist),
rev 11 = rev 12 -> 11 = 12,

Proof.
intros 11 12 H,
replace (11) with (rev (rev 11)).
replace (12) with (rev (rev 12)).
rewrite H. reflexivity.
- rewrite rev_involutive. reflexivity.

- rewrite rev_involutive. reflexivity.
Qed.
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