Rule Summary L6.1

Abstract Syntax
Types T = 7 —T|Va.7|a]bool|m X
Terms e = x| uT.elere (—)
| Aa.elelr] (V)
| true | false | if €1 e5 €3 (bool)
| (e1,e2) | case e ((xy,xq) = ¢€) (x)
Contexts I' == - | atype |, z:7 (all variables distinct)
Judgments
I ctx I' is a valid context
I' =7 type 7 isavalid type presupposes I ctx
I'Fe:7  expression e hastype ™ presupposes I ctx, ensuresI' -1 type
e value expression e is a value  presupposes - I e : 7 for some T
e—e expression e steps to ¢’ presupposes - I e : 7 for some T
Contexts I
T ctx Icetx T'F 71 type
ctx/emp ———————— ctx/tpvar ctx/var
(+) ctx (T, « type) ctx (Tyx: 7) ctx

Functions 1 — 7

I'=7 type T+ 7 type
tp/arrow
I'=1 — 1 type
Iey:mbe:mn z:7el 'Fey:m—1m Fey:im
tp/lam  ———— tp/var tp/app
' MAzyim.en i1 — 7o 'Cx:7 I'Fejeg:m
es value
— val/lam 2 step/app/lam
Az. e value (Ax.e1) ey — [ea/x]e;
e+ €] ey value e +— €
—————— step/app, —— step/app,
e1 ey > €] es €1 e > e €
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Rule Summary

L6.2

Polymorphic Types Vo. T

atype € T’ I', o type = 7 type
——— tp/tpvar tp/forall
['+ o type [' = Va. 1 type
INatypeFe: T I'e:Va.r I'Fotype
tp/tplam tp/tpapp
'k Aa.e:Va.r C'kelo]:[o/alr
val/tplam step/tpapp/tplam nad step/tpapp
Aa. e value Aace) 1] = [T/ale "[7]
Booleans bool
— tp/bool
I+ bool type 7/
tp/true tp/false
[' F true : bool P/ I' I false : bool P/
I'ep:bool T'key:7 T'heg:T _
: tp/if
I'Hife eres: T
val /true val /false
true value false value
. step/if /true . step/if /false
if true eg e3 — ey if false ey e3 +—> €3
er — €
. ! . : step/if
if e e5e3—if €] egeg
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Rule Summary L6.3

Pairs 7 X 1

I'E 7 type T 1 type
tp/times
I't= 7 x 7 type
'ker:m T'hey:m  T're:mxmn Dyaoy:m,r:mbe 7
tp/pair tp/casep
I'F (e, e0) i1 X7 I'Fcasee ((x1,20) =€) : 7
e; value e, value _ ey — €] _ vy value eq — € _
val/pair p step/pair, , step/pair,
(€1, es) value (e1,e9) — (€], €2) (v, ea) = (v, €})
ep — €
step/casep,
case eg ({x1,x2) = e3) > case e, ({x1,x2) = €3)
vy value vy value _
step/casep/pair
case <’l)1,’l}2> (<l'1,l‘2> = 63) — [Ul/l’g][’ljg/fﬂg]eg

Theorems

Canonical Forms Assume - - e : 7 and e value. Then

(i) If 7 = 7 — 7 then v = Ax. e; for some e,.
(ii) If 7 = Va. 7’ then e = Aa. ¢’ for some ¢’.
(iii) If 7 = bool then e = true or e = false.

(iv) If 7 = 71 X 7o then e = (eq, e2) for some e; value and e value.
Preservation. If - -e:7and e+ ¢ then-Fe' : 7.
Progress. If - - e : 7 then either e — ¢ for some ¢’ or e value.
Finality of Values. There isno - - e : 7 such that e — ¢’ for some ¢’ and e value.

Determinacy. If e — e; and e — e, then e; = e,.
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