
Studio...

-Totxeeing tx

=2, in 12 x is bound in be (not e

t.g. let X=T in X+I.

If a variable isn't bound, it's free

FV(e) = Free variables of e

Sand

?   let x y in x + I

free

FV(x) = {x)

Ev (5)= FV (s) = 0

FV (let x=e, in e ) = FV (e) u (FV(e ) \Ex )

x not free in

boud

FV (e +) = f(ere)=Fv(e) UF1(e)

FV!e!) = FV (e)

? let X=Xin X+I

free

a conversion - Con always (consistent's) rename bound vors

x-equivalent-expressions are the same up to a conversion

let x=T in x+I = let yoT in y+I

let x=y in x+2 =2 let z=Y in 2 + I

let x = y in x+2=  let x=2 in x+2

le= x= x in x+2 =a let y=x in y+I

let x=x in x+2 #2 letx=y in X+I



P

let X=Tin x+2

T+J

3

[e /x]  

[e/x]x

Lex Y

Celx

[e/x] "s"

[ex) (e, te )

Notei o state!

Substitute I for X

(1

"Substitute e, for free instances of X in 1 "

=e.

=Y

50

= ","

= [ex]e, +[ek]ez

[ek] (e^e )

· [e/x) (let x=e, in

= [ek]e, ^[ek] l 

= let x = Lek) e, in ea

[ek] (let y=e, in ex) = lety=(ek)e, in [e/x] ez Y*X, YEFV )

2.

[ex) (let x=Tin x+2) = let x= I in e+2

Elek] (let y=1 in y+2) = lety=Tiny + ***

[x+2/x] ( let x=> in y+2) # let x=/i _X+ +I 

free!

("captured")

y‡x

What if ye Fr(e)? x-convert



Dynamic

e, Hei

let X=  in  letx=ti in 1 

"Call by-name"

let x=e  in   Le, /x] er

Statics

"call-by-value"

(5-9)

·(5-9)

' : int

civa!

let x=e, in eo Ces /x) ez

Creft. Sixtire:   (7-6)

Prlet x=e  in 12:52

Still have a context.

Lenna (Substitution): If Pixit'teit and prelit',

then ri[exet.

Pf: By induction on the derivation of [xic'reit.

Miyiz kyiz

-~-(T-0) Case lix=y. Then [e'/x] e=e' and t=t'"

By assumption, Preit!.

Case 2:x7y. then Celx De=y. By T-0  Payit.

- (T-1) Then [e'/x) e=ñ. Apply T-1.

Mrefz. Pyiz, rezizz (2-0)

M+ let =   in 1 : 

M'e : int Plez- int (7-3) Then [e'/x) e = [e1/x) e  + [e /^)e ..

By induction, P+(ek)e, int and Pr[e'/] gint.

Apply (7-3).

pre, + e  int

Because of a-arv.;

we can assume X.#y.



Then [e'/]e let yo [e'XX) e, in Likkleri

BY IH, Mr Lekje, it .

We have Pixit, yc, reg:  . By weakening, [ixit, relic!

(ure com swap)

By induction, Myit, + Ce'(x) e :2 . Apply T-6. o

At runtime, ctx is now empty

Preservation: If reiz and erre'ther •re'i t

(e, val)

let x=   in   7 [0 /x) ez

By inversion, ore, it, and Xit, tesit .

By substitution, or [e /x]  :0 .0

Progress: If oreiz then eval or ente!.

Preit, nxit  H  : T 

Prletx=e, in ezitz

CBN Easy. Apply S-9.,

CBV: By induction, ei valor

Apply 5-10

e, me!

"APPY S-9. D


