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The context ' (Gamma) is a (finite) mapping of variables to types

(T-TRUE)
(T-FALSE)

(T-Ir)

(T-ABS)

(T-VAR)

f % KATHOLIEKE
. :| UNIVERSITEIT
LEUVEN




[ |

|7

‘ g

]

Bl

- $x:E7By,

I/IIW‘

| ==l

1<

L— /'7 (A\r

S

(s

S PR

(]
<
\
o
A\
L/ ,E
AA \—/
PNy N
N N
X
f/l\v /N_A\
n/b W)
\MJ |
( I>S
__ q..f
LR
. M
n% p.Nw
r x
(O
N A i
/@./
-




Properties

* The two key properties are:
— Progress:

A closed, well-typed term is not stuck

If=t : T then either t is a value or else t
for some t’.

— Preservation:

Ifl'= ¢t : Tandt t', then - t' : T
Thene (% gﬂgéf'ﬁ% m \3 for/\v\dm?&j ﬂ r\’b@ 7342@ s’g&—(;m-
* To prove them, we proceed in a'similar way as
for expressions
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Inversion Lemma

rue : R, then R = Boo
» : R, then R

then t, else t2 : R, then | . : Bool and

SR 3
-+ R, then x:R & I

'1.t> : R, then R = T{—R» for some R» with

. R, then there is some type T;; such that
Rand I - t» : Tqq.
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Uniqueness and canonical forms

* Uniqueness:

— Ina given context I, if a term is typable, then it is
only in one way

e Canonical Forms:

1. If vis a value of type Bool, then v is either true or false.

2. If v is a value of type T;—T>, then v has the form Ax:T;.t;
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Progress

* Progress theorem:

Theorem: Suppose t is a closed, well-typed term (thatis, =t : T
for some T). Then either t is a value or else there is some t" with
N ,

el o e
Proof is by induction on the,typing derivation

Note: if the term is not closed, progress can falil
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Preservation

« Substitution Lemma:

Lemma: Types are preserved under substitition.

Thatis, if . x:S+t : T and | s S then |

* Preservation Theorem:

Theorem: f 't : T and t t’. then =t/ : T.

hehd of e
* Proof by induction on typin rgerivation
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