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Exercise 1: Polymorphic type-inference 10 Points

Infer the types of the polymorphic functions twice and map:

a) let twice = fn (f, x) ⇒ f (f x) in
let v = twice (inc, 4) in twice (inc, v)

b) letrec map = fn (f, l) ⇒ case l of [] → []; x:xs → f x : map (f, xs) in
let v = map (id, [1;2;3]) in map (string_of_int, v)

assuming the following types:

string_of_int : int -> string
inc : int -> int
id : α -> α

If an expression doesn’t type, suggest how to fix it.

Exercise 2: Type classes 15 Points

Recall the type class Eq from the lectures:

class Eq where

( =Eq ) : ∀α ∈ Eq.α → α → bool

Consider the function isElem:

let isElem = letrec e = fn l ⇒ fn y ⇒
case l of [ ] → false;

x : xs→ if x =Eq y then true else (e xs y)
in e

in isElem ([ 1, 2, 5, 3, 1, 2 ], 3)

a) Infer the type of the function isElem.
b) Show how W isElem (Γ0, ∅, ∅) with Γ0 = { =Eq 7→ σEq} is computed.
c) Infer the type for the function call above.


