
Chapter 29: Type Operators and Kinding

Type-level Functions
Kinding
λω



Type Constructor and Type Function

• Type Constructor

Pair Y Z = ∀ X. (Y→Z→X) → X;

• Type Function: A map from Types to Types

Pair = λY. λZ. ∀ X. (Y→Z→X) → X;



Type Constructor and Type Function

• Introducing abstraction and application at the 
level of types gives us the possibility of writing 
the same type in different ways.

Then, the following are all equivalent:
Nat → Bool 
Nat → Id Bool 
Id Nat → Id Bool
Id (Nat → Bool)

(λX::K11.T12) T2 ≡ [X à T2]T12

Id = λX.X



Kind

• Kinds, “the types of types”, are introduced to 
avoid writing meaningless type expressions such as 
(Bool Nat)

Pair = λA::*. λB::*. ∀ X. (A→B→X) → X;



Terms, Types, and Kinds

Proper types: types with kind *
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