ML programs are typed

Programs of type ty: | Prog,, | = {e| Ok e:ty}

where
Type assignment relation

I'Fe:ty

§ €
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= expression to be typed

Lty =type

IS Inductively generated by axioms and rules following the structure of e,

for example:
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I'Fei:ty; Tz — ty;|Fea:ty, =z & dom(T)

I' - (letz =ej ineg) : ty,

thenv € Progy,.

Theorem (Type Soundness).

fe,s = v,s’and e € Progy,,
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PrescevaTion

[heorem (Type Soumenressy Ife, s = v, s’ and e € Pro :
’ gty
then v & PI'Ogty.
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ML transition relation

(s,€) = (s, €)

KNW 0((e) Cowm(9)

& lec(e!) < Yom ( (S%)

IS inductively generated by rules following the structure of e—e.g.

a simplification step

(s,€e1) = (s, e1)

(s,letz=e1inez) — (s’ ,letz =€ ine2)

a basic reduction

v a canonical form

(s,letz=vine) — (s, elv/z])

(see Sect. A.5 for the full definition).
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Recall (p321) :

fF é
leta=ref()in
letb=ref()in
fun x —

if x==athenb
elsea

-

fG é
letc=ref()in
letd=ref()in
fun y —

if y==dthend
elsec

-

For T £ fun f — let x=refOin f(fx)==fx,
T F has value false, whereas T G has value true,
so F 2. G.

ACS L16, lecture 2



=b0.4-0Y
%<SJ v ) W{ S
(O, TF) =

2 fan X if a==4,
! T B t, okt ¢
. == voc)
=ref()m v(vx) ==
(.S)(&kl WJY. \&*' e gc{zh())éh() }
v(vh) == v{) il
(s,
’ vé,i:: v{; )
(S L
(s’ ﬂz‘_‘:’ Vé)




=b0.4-0Y
%<SJT\/I) W{ S
(6,76) =

) D(,-‘:SAZ
\L v’gfyqu ea:-:j{si ;
. == V& )
=ref()m v(vx) ==
(.S)(&kl WJY. \&*‘ e gc{zh())éh() }
v(vh) == v{) il
(S, 0
¢’ vl == v{)
(S i
(s’ A::’ Vé)




Reladionship bebween evdushion and trangihion
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PrescevaTion

Theorem (Type Setmeness)- Ife, s = v, s’ and e € Prog,,,

thenv € Progy,. ———
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