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In this note, we review one of the standard translations to continuation-passing style.

Definition 1 (Syntax).

def

x| Ax.t|tt
v ¥ Ax.t

o

Definition 2 (Call-by-name — weak, closed, small-step semantics).

t—>t

(Ax.1)s - t{x := s} ts—>1s

Definition 3 (Call-by-value — weak, closed, big-step semantics).

o-lam ty Ax.t syov {x:i=ov} )
lx.tl}ﬂx.t ISU«U,

€-app

Definition 4 (CPS translation).

x° ¥ Jk.kx
(Ax.1)° € Ak k(Ax.1)
(ts)° ¥ Ak.t°(Ax.s° (Ay.x yk))

(Ax.1) € Ax.t°
Lemma 5. t{x :=0v}° =¢t°{x := 0"}
Proof. By induction on t.
Theorem 6. Ift | v thent® K » K v° for any term K.
Proof. By induction on the derivation of 7 {} v.

e e-lam:
Ax.1)° k= (Ak. k(Ax.1)') K = K (Ax.1)"

® e-app:

5
5,

(ts)P° K (k. 1° (Ax. 5° (Ay. x y k) K

t° (Ax. s° (Ay.x y K))

(Ax.s° (Ay.xyK)) (Ax.1")* by i.h. on the first premise
s°(Ay. (Ax. ") yK)

Ay.(Ax. ") yK)v* by i.h. on the second premise
(Ax.t')y v K

o {x :=v"} K

{x:=v}°K by Lem. 5

K" by i.h. on the third premise
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1 Types

Definition 7 (Simply typed A-calculus).

A = l|la|]A—> A det
I ::= @|LLx:A TA=A-L
Rules:
t I''x: A+t . B I'bkt:A->B T'kFs: A
r A A -var t-lam t—app
X x - I'HAx.t: A-> B I'kts: B

Definition 8 (CPS translation on types).
1°¥1 a°¥Ya (A4- BP°EA° > --B°
2@ ([,x:A° EI°x:A°
Theorem 9. IfT' 1t : Athen'® F¢t° . == A°.

Proof. By induction on the derivation of I' ¢ : A.

e t-var:
I°,x: A% k:A°FHk:-A° I°,x: A% k:-A°Fx: A°
I, x: A% k:-A°Fkx: 1
I'°,x: A°Fx°= Ak.kx : 7nA°
e t-lam:

i.h. + weakening

o,k : ~(A° — ~=B°) b k : ~(A° — ——B°) I,k :-(A° - -=B°),x: A+t : B

.k : ~(A° > =mB°) F Ax.1° : A° > =mB°

Ik =(A° = ==B°) F k(Ax.1°) : L

[° F (Ax.0)°= Jk. k (Jx.1°) 1 ==(A° — =~B°)

e t-app:

i.h. + weakening by 7 below

Ak s° mA° Ak Ay.xyk : nA°
I,k :-B°x:A° > -—B°Fs°(Ay.xyk) : L
- 7

i.h. + weakening

Ik :=B° 1t ==(A° - —-=B°%)

~-
A

I,k :-B°F Ax.s°(Ay.xyk) : 7(A° - == B°)

I,k :-"B°Ft°(Ax.s°(Ay.xyk)) : L

I (ts)°= Ak.1°(Ax.s°(Ay.x yk)) : == B®

where 7 is the following derivation:

Ay: A°Fx:A° > -B° Ay : Ay A°
Ay: A°Fxy:--B°
Ay: AFxyk: L
AF Ay.xyk : nA°

Ay: Ak :-B°




