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Polymorphic Lambda Calculus F

Term-Type Presentation

X ∈ TVar

T ∈ Ty = X | T → T | ∀X.T

x ∈ Var

t ∈ Ter = x | λx :T .t | t t | λX.t | t T

Γ ∈ Var ⇀ Ty

Γx = T

Γ ` x : T

Γ [x := T] ` t : T ′

Γ ` λx :T .t : T → T ′
Γ ` t1 : T → T ′ Γ ` t2 : T

Γ ` t1 t2 : T ′

Γ ` t : T X not free in Γ

Γ ` λX.t : ∀X.T

Γ ` t : ∀X.T ′

Γ ` t T : T ′[X := T]

Uniform Presentation

x ∈ Var

e ∈ Exp = x | λx :e.e | e e | Πx :e.e | ? | �

Γ ∈ Var ⇀ Exp

∀X.T  ΠX :?.T

T → T ′  ΠX :T .T ′

λX.t  λX :?.t

Define sorting relation Γ ` e : e′ such that:

• e type ⇐⇒ ∃Γ : Γ ` e : ?

• e term ⇐⇒ ∃Γ , e′ : Γ ` e : e′ ∧ Γ ` e′ : ?

• Sort Hierarchy term : type : ? : �

Will use suggestive Metavariables:

• e for terms and types

• s for types and ? (sorts)

• k for ? and � (kinds)

Γ , x : s
def
= Γ ∪ {(x, s)} where x ∉ Dom Γ
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Γ , x : s ` x : s Γ ` ? : �

Γ ` s : k k ∈ {?,�} Γ , x : s ` s′ : ?

Γ ` Πx :s.s′ : ?

Γ ` e1 : Πx :s.s′ Γ ` e2 : s

Γ ` e1 e2 : s′[x := e2]

Γ ` s : k Γ , x : s ` e : s′ s′′ = Πx :s.s′ Γ ` s′′ : k′

Γ ` λx :s.e : s′′

Γ well-formed:

• ∅ well-formed

• if Γ well-formed and Γ ` s : k, then Γ , x : s well-formed

Uniform de Bruijn Presentation

n ∈ Var = N

e ∈ Exp = n | λe.e | e e | Π e.e | ? | �

Γ ∈ L(Exp)

Notation: Γ = [e1, . . . , en], Γ .i = ei

s = up (n + 1) (Γ .(n+ 1))

Γ ` n : s Γ ` ? : �

Γ ` s : k k ∈ {?,�} s :: Γ ` s′ : ?

Γ ` Π s.s′ : ?

Γ ` e1 : Π s.s′ Γ ` e2 : s

Γ ` e1 e2 : βs′e2

Γ ` s : k s :: Γ ` e : s′ s′′ = Π s.s′ Γ ` s′′ : k′

Γ ` λs.e : s′′
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