
Algorithm W
Hindley-Milner Inference algorithm



Introduction

• Hindley–Milner (HM) type system is a classical type system for the 
lambda calculus with parametric polymorphism.

• Does Type Inference without programmers’ annotations

• Rather high complexity
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• Motivating example
•  (𝜆 id. (  foo (id 1)    (id ’two’)  )    )      (𝜆	𝑥. 𝑥)

• Let polymorphism
• let x = e in e’
• let id = 𝜆x.x in foo (id 1) (id ‘two’)

𝜆	𝑥: 𝑖𝑛𝑡	. 𝑥 → 𝑥 𝜆	𝑥: 𝑐ℎ𝑎𝑟	. 𝑥 → 𝑥
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Syntax of HM-type system
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Worked Example

• let id = fun x -> x in fun y -> fun z -> y ( id true) ( id 1)
• Infer fun x->x [Abstraction rule] :: a->a
• Generalize fun x->x [Generalization rule] :: ∀𝑎. 𝑎 → 𝑎

• Infer fun y -> fun z -> y ( id true) ( id 1) [Application rule]
• Infer fun y -> fun z -> y [Abstraction rule] :: b->c->b
• Infer (id true)  [Application rule]

• Infer id [Var rule & Instantiation rule] :: d -> d
• Unification id, bool->returnType :: d->d = bool->returnType

• Same for (id 1)
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Features

• Support 4 basic types, char, string, int, boolean
• Support basic arithmetic operations, comparison, multiply, add.
• Abstraction, Application, Variable, Let-Polymorphism
• Overloading “==” and “+”



Implementation

• Infer monad
• Error Handling
• State Tracking



Implementation

• Pretty Print


