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Peano Numbers: Syntax

» a number n is either

> Zero z

> or the successor of a number (s n)
» n:=z|(sn)



Peano Numbers: Plus Relation

z+n=n (PLUS-Z)

ny+ny = n3

(s m)+ n = (s n3)

(PLUS-S)



Syntax

» variable x,y, z
> term e :=

» variable x
» abstraction A\x.e
» application (e €)



Typing

x:T)erl
Q (VAR)
M x:T
Nx:T1)kFe: T,
(x: T1) 2 (ABSs)
rl—)\X.e:T1—>T2
F}—e1:T1—>T
r|—62:T1
(APP)

N-(e1e): T



Reduction

» value v := Ax.e
((Ax.e) v) = [v/x]e

e1 = €]
(61 &) = (€] &)

& = &
(v1 &) = (v1 &)

(APP-BETA)

(APP-1)

(APP-2)



CPS: Syntax of Target

» atom expression a ;=

> variable x
» abstraction A[xx].a

» complex expresion ¢ :=
» application (a ax)



CPS: Rules

x =M x (M-VAR)
-
elyk ="' ¢
|yk,\,, (M-ABS)
Ax.e =" A[x yi].c
M
x =" ¢
T K (T-VAR)
X|ak = (ak Cx)
Mx.e =M ¢ (T-Ans)
-AB
Mx.elax =T (ax ¢)
el xi.co =7
el e.(x x a) =T o (Toare)

(e1 e2)|ak :>T C1



Evaluation

> value v := < Ax.ein p >

: S
x:v)ep (vAR)
pFExlv
pF Axel <Xx.einp> (ABS)
pk e | <Axeinp; >
pEelwv
,(x F
p,(x:wm) kel v (aPP)

pl(e1e) v



