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An example:
Return of the Unicorn

N ,NP ,S : type
J : NP
U : N
A : N → ((NP → S )→ S )
S : ((NP → S )→ S )→ (NP → S )

N ,NP ,S := σ → σ
J := /John/
U := /unicorn/
A := λx. λp. p (/a/ + x)
S := λp. λx. p (λy. x + /seeks/ + y)

σ : type
/a/, /John/, /seeks/, /unicorn/ : σ → σ
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Generate and test algorithm
1.  Try to prove S using the types of the

abstract constants as proper axioms:

NP
N
N → ((NP → S )→ S )
((NP → S )→ S )→ (NP → S )

i.e., using:

2.  By the Curry-Howard isomorphism, you
have constructed a term of the abstract
language. Apply the lexicon to this term.

3.  Check whether the resulting object term
is equal to the term you have to parse.
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Getting rid of object terms
The coherence theorem 
strikes back

Specialize your object signature in such a
way that the term to parse is completely 
determined by its type:

− /John/ + /seeks/ + /a/ + /unicorn/ : σ0 → σ4

σ0, σ1, σ2, σ3, σ4 : type
/a/ : σ1 → σ2

/John/ : σ3 → σ4

/seeks/ : σ2 → σ3

/unicorn/ : σ0 → σ1
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Revenge of the principal type

Specialize the lexicon accordingly and 
compute all the possible typings of the 
lexical entries:

J := /John/ : σ3 → σ4

U := /unicorn/ : σ0 → σ1

A := λx. λp. p (/a/ + x) :
(σi → σ1)→

(((σi → σ2)→ (σj → σk))→ (σj → σk))
S := λp. λx. p (λy. x + /seeks/ + y) :

(((σl → σ2)→ (σl → σm))→ (σn → σp))→
((σ3 → σm)→ (σn → σp))
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Try to prove: 〈S, σ0 → σ4〉

〈NP , σ3 → σ4〉
〈N , σ0 → σ1〉
〈N → (NP → S ) → S ,

(σi → σ1) →
((σi → σ2) → (σj → σk)) →

(σj → σk)〉
〈((NP → S ) → S ) → NP → S ,

(((σl → σ2) → (σl → σm)) → (σn → σp)) →
(σ3 → σm) →

(σn → σp)〉

, using:
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Eliminating redundancies
A New Hope

Consider the following pair:

〈N → (NP → S ) → S ,
(σi → σ1) → ((σi → σ2) → (σj → σk)) → (σj → σk)〉

The shape of the specialized object type is 
completely specified by the grammar. The only 
relevant information is given by the indices.

Replace the above pair by the following 
formula:

N [i, 1]→ (NP [i, 2]→ S [j, k])→ S [j, k]
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We end up with the following problem:

Prove:
S [0, 4]

Using:

J : NP [3, 4]
U : N [0, 1]
A : N [i, 1]→ (NP [i, 2]→ S [j, k])→ S [j, k]
S : ((NP [l, 2]→ S [l,m])→ S [n, p])→ NP [3, m]→ S [n, p]
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A : N [i, 1]→ (NP [i, 2]→ S [j, k])→ S [j, k]

U : N [0, 1]

S : ((NP [l, 2]→ S [l,m])→ S [n, p])→ NP [3, m]→ S [n, p]

A U(λx.S (λk. k x) J) : S [0, 4]

J : NP [3, 4]

k : NP [q, r]→ S [s, t] x : NP [n, 2]

k x : S [s, t]
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Σ1

Σ2

L

ΛΣ2

ΛΣ1

L

TΣ1

TΣ2

Lacts on both 
terms and types

such that:

Γ −Σ1 t : α L (Γ) −Σ1 L (t) : L (α)if then
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Cartesian product, disjoint 
union, and unit

Γ, α − γ Γ, β − γ

Γ, α + β − γ

Γ − β

Γ − α + β

Γ − α

Γ − α + β

Γ − α Γ − β

Γ − α× β

Γ, α − γ

Γ, α× β − γ

Γ, β − γ

Γ, α× β − γ

Γ − α

Γ,1 − α
− 1
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Variants

NP ,S : type
opt NP = {none | some of NP} : type

READ : opt NP → NP → S

READ := λxy. y + /reads/ + (case x of none → ε
| (some z) → z)
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Records



 inflection =
[

gender = masc
number = sing

]

function = object (indirect (a Prep))





Gender = {masc | fem} : type
Number = {sing | plur} : type

Inflection = [gender : Gender ; number : Number ] : type
Preposition = {a Prep | de Prep} : type

Direction = {direct | indirect of Preposition} : type
Function = {subject | object of Direction} : type
Features = [inflection : Inflection; function : Function] : type
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Γ, x : α; ∆ − t : β
(abs.)

Γ; ∆ − λx. t : α→ β

Γ; ∆1 − t : α−◦ β Γ; ∆2 − u : α
(lin. app.)

Γ; ∆1,∆2 − t u : β

Γ; ∆, x : α − t : β
(lin. abs.)

Γ; ∆ − λ◦x. t : α−◦ β

Γ; x : α − x : α (lin. var.) Γ, x : α; − x : α (var.)

Γ; ∆ − t : α→ β Γ; − u : α
(app.)

Γ; ∆ − t u : β

Non linearity
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Dependent products

Types dependent of terms

gender = {m | f} : type
number = {s | p} : type

N : (gender, number) type
CHAT : N m s
PETIT : (Πx : gender)(Πy : number)N x y −◦N x y


