
Well-typed programs don't get stuck
Typing indyment frEszt
UNIT
context maps vers to types.
c.g. Ø ximit, y: mit-smit
we write rix:z for l'extended w/ x=2
[+(): mit
any context
ABS Pixie reiz'
P+Axiz. Fiz+z'
VAR
VAR
[ix: 2  + x c
and ctx w/ x=2
proy
OrE: = E-> E 
APP [+E  : c'st S'+E iZ 
PrE  E =2
X writt ximit
JNII
ABS.
App. + Aximit. Ximit zurit Ør(): mit
B = (dximit - x) (): mit
Type Safety:
yo or more steps
If Ø+EiT and Ex* E' then either E' is a value
or there exists E" such that E'>E"
2 partsi
"preservation": It Ø+ Eic and E->*E' then ØHE':2
"progress": If & + E:Z then either E is a value or
there exists E' such that E+E!
pres
E 
E' ( fr
E'>E" => ØHE": 2 →...
Also: If yr Eiz and E="E", then Ø+Elie



Does type safety quarantee that all programs that don't get
Stuck are well- typed? No!
eq. (iximit.x) (dximit-x) → Aximit. x
How about ou self-application from last time?
df. f f
Not well-typed (for the same reason it's not well-typed in OCan!)
Does that mean we can't define an infinite loop /Y combinator?
Unfortunately, yes.
Theorem: If $+E=T then there exists a value E' such that Exté
(not true in all statically taped longuages, of course!
we would need to add features to allow recursion)
Pairs
OCaml: +.
4
Zx?
TH=
E::Z ...! (E E.) | fst Ě
I and E
E  → E '
E  value E  -> Eu
(E , E ]) → (E , E ) (E , E ) → (E , E ')
E>E'
fst. Efst E'
(God) (and)
E , E  values
fst. (E , E ) → E 
(End)
(2)
Dr Ejizi Prezitz
Pr (E , E ): 2  x  
Preiz, kte
Prfst Eiz,
·PLE:T, XT 
Prsnd Eitz


