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-- Source language
data exp (var : Type — Set)

where
SVar :

: Type — Set

vV {A} — var A — exp var A
SNum : N — exp var Int
SO0p : exp var Int — Operator
Int — exp var Int
SLam : V {A B} — (var A — exp var B) —
exp var (Fun A B)
SApp : V {A B} — exp var (Fun A B) —
exp var A — exp var B
Exp : Type — Setl
Exp A = V {var} — exp var A

— exp var

-- Target language
data expt (var : Type — Set)
where
TVar :

: Type — Set

vV {A} — var A — expt var A
TNum : N — expt var Int
TOp : var Int — Operator — var Int —
expt var Int
TLam : V {A B} — (var A — expt var B)
— expt var (Fun A B)
TLet : V {A B} — expt var A — (var A ->
expt var B) — expt var B
TApp : V {A B} — var (Fun A B) — var A
— expt var B
Expt : Type — Setl
Expt A = V {var} — expt var A
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g : V {A} — exp var A — expt var A

g (SVar x) = TVar x

g (SNum x) = TNum x

g (SOp b op bl) = TLet (g b) (\x1 — TLet (g
b1)
(\x2 — TOp x1 x x2))

g (SLam x) = TLam (\ a — g (x a))

g (SApp b b1l) = TLet (g bl) (\x — TLet (g b

) (\x1 — TApp x1 x))
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expdenotet : {A : Type} — expt Value A —
Value A

expdenotet (TVar x) = x

expdenotet (TNum x) = x

expdenotet (TOp x Plus x2) = x + x2

expdenotet (TOp x Mult x2) = x * x2

expdenotet (TLam f) = \v — expdenotet (f v)

expdenotet (TLet b x) = (\a — expdenotet (x

a)) (expdenotet b)
expdenotet (TApp x x2) = x x2
Expdenotet : V {A} — Expt A — Value A
Expdenotet E = expdenotet E
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-- translation correct

postulate
lem-ext : V {A B : Set} {f g : A = B} —
(V (a: A) > fa=ga) = f =g
lem-k : V {A} — (B : exp Value A) — (

expdenote B =
lem-k (SVar x) =
lem-k (SLam f) =
lem-k (SApp f a)
begin
expdenote f (expdenote a)
=( cong (\x — expdenote f x) (lem-k a) )
(expdenote f) (expdenotet (g a))
=( cong (\x — x (expdenotet (g a))) (lem
-k £) )
expdenotet (g f) (expdenotet (g a))
\qed.

#ilE LT, Application XD Tl F T EMHTD de-
notation Td % expdenote f (expdenote a) 232244
@ denotation TdH % expdenotet(g f) (expdenotet (g
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expdenotet (g B))
refl
lem-ext (\a — lem-k (f a))
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b : expt var A — expt var A

b (TVar x) = TVar x

b (TLet (TVar x) M) = M x

b (TLet x M) = TLet x M

lem-b : V {A} — (B : expt Value A) — (

expdenotet B = expdenotet (b B))
lem-b (TVar x) = refl

lem-b (TLet (TVar x) y) = refl
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caneta : V {A} — expt (\x — Bool) A —
Bool

caneta (TVar x) = x

caneta (TNum x) = true

caneta (TOp x op x2) = x A x2

caneta (TLam x) = caneta (x true)

caneta (TLet x x2) = caneta (x2 true)

caneta (TApp x x2) = x A x2

canEta : V {A} — expt (\x — Bool) A —
Bool

canEta (TLam x) with x false

canEta (TLam x) | TApp x1 false = x1

canEta (TLam x) | _ = false

canEta = false
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t : expt var A — Bool
t (TVar x) = true

t (TNum x) = true

t (TOp x op y) = true
t (TLam x) = true

t (TLet x M) = false

t (TApp el e2) = false
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vars : expt (\x — Bool) A — Bool

vars (TVar x) = x

vars (TNum x) = false

vars (TOp x op y) = x V ¥y

vars (TLam x) = vars (x false)

vars (TLet x M) = vars x V vars (M false)

vars (TApp el e2) = el V e2
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dummy : V{A} — {var : Type — Set} — var
A

dummy {A} {var} = 7

R’Let : V {A} — (varl : Type — Set) — (

Bool — expt (\x —Bool) A) —
expt (\x — Bool) A — Expt A —
varl A
R’Let varl f M E with E {varil}
R’Let varl f M E | TLet M’ f’ = if t M then
if vars (f true) then f’ (dummy) else E

expt

else E
R’Let varl1 f M E | _ = E
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