Monomorphic, explicitly-typed
OCaml

type typeterm = IntType | BoolType | FunType of typeterm * typeterm

type exp = Int of int | True | False | Var of string
| App of exp * exp | Fun of string * typeterm * exp

| Operation of exp * binary_operation * exp

Type rules (where ' is a mapping from variables to types, and each binary operation &

is assumed to have a given type 7 — 7' — 7"):

(Const) 'k Inti: int (Var) 'k a: I'(a)
(Fun) FEfuna:r >e: 7 — 1 (8) Fr'Fedge 7"
INa:r]Fe: 7 I'e:t
e : 7
(App) I'Fee : 7 (True) [' ~ true : bool
ke r— 7 (False) I' - false : bool
e :7
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Examples

)+ fun f:(int->int) -> £ 3 : (int— int) — int
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Examples of untypable terms

® These are terms for which no type declarations can be given
that would allow the term to be typed:

0+ fun £z 7 ; £ £
f-ilw ﬂ'\‘»"‘-n{ ilg, :&\ﬁﬁmm *H\J —f kt-vﬂ &ro A ULQR
ﬁ;f %qur:_ﬁ h ovmer bra ) M_O a(ééf L;,\,.;Jx v Lhwﬁbff

0 fun £: 7 > fun g: ? -i_ijf 1) Elif true) L?ﬂ()
_F Wﬂ—::_vqu N f ol b care ﬁr} ‘J'cg
ot W= x st Lal -;é: raw*u'li £ 'H"" e bf“\

W+ (fun £f: ?2 -> f f) (fun i: ? -> i)
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Exam
ple of type inference

0+
fun £ -> 1 + (f 3)
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Example of type inference

A+ fun £ -> £ 3

sty ¢ (fum S = (fa g’f>¥\5
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Example of type inference
D+ fun £ -> £ (£ 3)
){ >é
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Example of type inference

A+ fun f => fun g -> g (f 1) (f true)
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Unification examples

® Will present algorithm for unification next. These are exam-
ples to be solved by inspection.

unify( o — 3, int— ~ )

"‘ - )

unify( ¥ —:»(int—.k 3), (iﬂt—fll'lt)% Y }
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