
dynamic scoping App

` 1 ) 1
Constant

(x : 1) :: [] ` fun y ! x ) fun y ! x
Constant

(f : fun y ! x) :: (x : 1) :: [] ` 2 ) 2
Constant (⇤)

(f : fun y ! x) :: (x : 1) :: [] ` let x = 2 in f 0 ) 2
Let

(x : 1) :: [] ` let f = fun y ! x in let x = 2 in f 0 ) 2
Let

` let x = 1 in let f = fun y ! x in let x = 2 in f 0 ) 2
Let

(⇤)

(x : 2) :: (f : fun y ! x) :: (x : 1) :: [] ` f ) fun y ! x
Constant

(x : 2) :: (f : fun y ! x) :: (x : 1) :: [] ` 0 ) 0
Constant

(y : 0) :: (x : 2) :: (f : fun y ! x) :: (x : 1) :: [] ` x ) 2
V ar

(x : 2) :: (f : fun y ! x) :: (x : 1) :: [] ` f 0 ) 2
App



static� scoping App1

[] ` 1 ) 1
Co

(x : 1) :: [] ` fun y ! x ) h(x : 1) :: [] , fun y ! xiFun1
(f : h(x : 1) :: [] , fun y ! xi) :: (x : 1) :: [] ` 2 ) 2

Co (⇤)

(f : h(x : 1) :: [] , fun y ! xi) :: (x : 1) :: [] ` (let x = 2 in (f 0)) ) 1
Let

(x : 1) :: [] ` (let f = fun y ! x in (let x = 2 in (f 0))) ) 1
Let

[] ` let x = 1 in (let f = fun y ! x in (let x = 2 in (f 0))) ) 1
Let

(⇤)

(⇤⇤)
(x : 2) :: (f : h(x : 1) :: [] , fun y ! xi) :: (x : 1) :: [] ` 0 ) 0

Co `
(y : 0) :: (x : 1) :: [] ` x ) 1

V ar

(x : 2) :: (f : h(x : 1) :: [] , fun y ! xi) :: (x : 1) :: [] ` f 0 ) 1
App1

(⇤⇤)

(x : 2) :: (f : h(x : 1) :: [] , fun y ! xi) :: (x : 1) :: [] ` f ) h(x : 1) :: [] , fun y ! xiV ar



if x  1 then 1 else x ⇤ f (x� 1) e

(f : hE0, (funx ! e)i) :: [] E0

(x : 2) :: E0 E00

E0 ` f ) hE0, hfunx ! eiiV ar
E0 ` 2 ) 2

Co (⇤)

E0 ` f 2 ) 2
App1

[] ` let rec f x = e in (f 2) ) 2
Letrec

(⇤)

E00 ` x  1 ) false
LEQ1 E00 ` x ) 2

V ar (⇤⇤)
1 · 2 = 2

E00 ` x · f (x� 1) ) 2
TIMES

E00 ` e ) 2
Cond2

(⇤⇤)

E00 ` f ) hE0, fun x ! eiV ar E00 ` x ) 2
V ar

E00 ` 1 ) 1
Cons

2� 1 ) 1
E00 ` x� 1 ) 1

MINUS

(x : 1) :: E0 ` x ) 1 (x : 1) :: E0 ` 1 ) 1 1  1
(x : 1) :: E0 ` if x  1 ) true

LEQ1
(x : 1) :: E0 ` 1 ) 1

Cons

(x : 1) :: E0 ` e ) 1
Cond1

E00 ` f (x� 1) ) 1
App1


