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G G = 〈Σ, N, P, S〉
Σ G

N S P

L(G)
Σ∗

L(G)



anbn

a b



ancbn



anbncn

B
S ∈ B

B Cat(B) B ⊂ Cat(B)
A, B ∈ Cat(B) A/B ∈ Cat(B) B\A ∈ Cat(B)

Cat(B)



Cat(B)
/ \

B
Cat(B)

A/B
/(B, A) B\A \(B, A)

Σ
B S ∈ B

G Σ×Cat(B) 〈v, A〉 ∈ G
A ∈ Cat(B) v ∈ Σ

∀A, B ∈ Cat(B)
FA A/B B → A
BA B B\A → A

FA BA

A/B B\A
B

A
/ \

L(G) G

FA BA L(G)
L(G) {w = v1 . . . vn ∈ Σ+ | ∀i ∈ {1, . . . , n} ∃Ai ∈ Cat(B)

〈vi, Ai〉 ∈ G A1 . . . An →∗ S} →∗

FA BA

FA BA



G Σ = {Jean, dort, un, chat}

S/B B
B B\S

B = {S, T, NC} T
〈Jean, T 〉 ∈ G

〈dort, T\S〉 ∈ G 〈chat, NC〉 ∈ G

S
BA

T
FA

T/NC NC

T\S

S
FA

S/(T\S)
FA

(S/(T\S))/NC NC

T\S







λ





B B\S
S/B B

dort′(jean′) dort′

jean′



∃x[chat′(x) ∧ dort′(x)]
λ

chat′ dort′

λPλQ∃x[P (x)∧Q(x)]

β

S
FA

S/(T\S)
FA

(S/(T\S))/NC NC

T\S

λQ∃x[chat′(x) ∧ Q(x)](dort′)
→β ∃x[chat′(x) ∧ dort′(x)]

FA

λPλQ∃x[P (x) ∧ Q(x)](chat′)
→β λQ∃x[chat′(x) ∧ Q(x)]

FA

λPλQ∃x[P (x) ∧ Q(x)] chat′

dort′

λP (P (jean′))



S
FA

S/(T\S) T\S

λP (P (jean′))(dort′)
→β dort′(jean′)

FA

λP (P (jean′)) dort′

λ

λ

e
t

T
a b 〈a, b〉

a b
chat′ dort′

〈e, t〉
〈e, 〈e, t〉〉 λPλQ∃x[P (x)∧Q(x)]

P Q
〈〈e, t〉, 〈〈e, t〉, t〉〉

f 〈a, b〉 u a
f(u) b

f(f)



FA BA

λ

FA

h

B h
T
h(S) = t Cat(B)

h(/(B, A)) = h(\(B, A)) = 〈h(B), h(A)〉

h

h(S) = t h(T ) = e h(NC) = 〈e, t〉
h

T\S h(\(T, S)) = 〈h(T ), h(S)〉 = 〈e, t〉

〈e, t〉

h((S/(T\S))/NC) = h(/(NC, /(\(T, S), S))) = 〈〈e, t〉, 〈〈e, t〉, t〉〉

FA BA

A/B B −→ A B\A A ←− B
FA BA



[FA] B −→ A , B
A [BA] B , A ←− B

A

FA BA

λ

f u λ

[FA] f : B −→ A , u : B
f(u) : A

[BA] u : B , f : A ←− B
f(u) : A



Σ ×
Cat(B) Σ

avocat′1 avocat′2

∃x[crayon′(x) ∧ cherche′(jean′, x)] cherche′(jean′, λQ∃x[crayon′(x) ∧ Q(x)])



∃x[langue′(x) ∧ ∀y[eleve′(y) −→ apprend′(y, x)]]
∀y[eleve′(y) −→ [∃x[langue′(x) ∧ apprend′(y, x)]]





Σ = {un, chat, dort}
λP〈e,t〉λQ〈e,t〉∃xe[P (x) ∧ Q(x)]

chat′〈e,t〉
dort′〈e,t〉

S
FA

S/(T\S)
FA

(S/(T\S))/CN CN

T\S

λQ∃x[chat′(x) ∧ Q(x)](dort′)
→β ∃x[chat′(x) ∧ dort′(x)]

FA

λPλQ∃x[P (x) ∧ Q(x)](chat′)
→β λQ∃x[chat′(x) ∧ Q(x)]

FA

λPλQ∃x[P (x) ∧ Q(x)] chat′

dort′

G = {
〈un, (S/(T\S))/NC〉

〈chat, NC〉
〈dort, T\S〉





χ
Dχ

h(x, α)

x1, x2, ..., xm

Sm = (x1, u1), (x2, u2), ..., (xm, um)

xn, xo, ... yn, yo, ...



x1, x2, ..., xn ∈ χ
χ Dχ

χ
f ∈ F i = 1, ..., n, ui = f(xi)

f
f h

α
H

h
f ∈ H

xn, xo, ...
χ

yi = h(xi)



H



xi

xi

ui = f(xi)

h

xn, xo, ...

h(xn), h(xo), ...

G





G
Σ L : G −→ pow(Σ∗)

L(G) G ∈ G

φ Σ∗

G G ∈ G
〈si〉i∈N Σ∗ Gi = φ(〈s0, ..., si〉)

G i ∈ N

∃n0 ∈ N i ≥ n0 Gi

G
φ G

L L(G) = {L(G)|G ∈ G} 〈si〉i∈N L
{si|i ∈ N} = L G ∈ G L = L(G)

φ G 〈si〉i∈N

G φ G

N

φ si

i Gi

Gi = φ(〈s0, ..., si〉)

G0, G1, G2, ... φ



φ

Σ∗

Σ∗

Σ∗



Σ∗

L
L







Σ
Σ

BA FA Σ ΣF

G ⊂ Σ × Cat(B) G
ΣF G

w ∈ L(G)
Cat(B) G G FL(G)

(S/(T\S))/NC

BA FA

FA

FL(G)

χ
B = χ∪ {S}

σ : χ −→ Cat(B)
σ

χ σ(x) = x
Cat(B) Cat(B)

σ(S) = S σ(A/B) = σ(A)/σ(B) σ(A\B) = σ(A)\σ(B)
A, B ∈ Cat(B)

G σ(G) = {〈v, σ(A)〉|〈v, A〉 ∈ G}



σ G
v ∈ Σ 〈v, A〉 ∈ G 〈v, B〉 ∈ G A /= B σ(A) /= σ(B)

0 G1 0 G2

σ G1 σ(G1) ⊆ G2

B 0
G

k ≥ 1
k

k Gk k = 1
G1

G1

G2 G1 G1 G1 0 G2

FL(G1) ⊆ FL(G2)
G1

G1 0 G2

G2 G1

G1

2 0

G1 ∪ {2} G1 ∪ {2}

G1, G2, ..., Gn G1∪{2} G13G2...3Gn

{G1, G2, ..., Gn}

G1

G1 3 G2... 3 Gn

G1 ⊥ ∅



G1 3 G2... 3 Gn = 2

G1

!

F L(G2) G2

F L(G1) G1

G1

⊥

G1

D
G1 D

D
FG(D) FL(FG(D))

D
S

xi D
BA

FA

FA BA



FG(D) ∈ G1 RG(D) = FG(D)
FG(D)

σ RG(D) = σ(FG(D))

RG(D)
FG(D)

FG(D) = {〈Jean, x1〉, 〈dort, x1\S〉, 〈dort, x2〉, 〈chat, x3〉, 〈un, (S/x2)/x3〉}
FG(D) /∈ G1

σ(x2) = x1\S σ
RG(D) = {〈Jean, x1〉, 〈dort, x1\S〉, 〈chat, x3〉, 〈un, (S/(x1\S))/x3〉}

S
BA

x1 x1\S

S
FA

S/x2

FA

(S/x2)/x3 x3

x2

FG(D)

RG(D) = σ(FG(D)) D ⊆ FL(RG(D))
RG(D)

{G ∈ G1|D ⊆ FL(G)}
D ⊥= ∅

RG(D) G1

D

RG(D1∪D2) = RG(D1)3RG(D2) D1 D2

RG
G1

G ∈ G1 〈si〉i∈N



!

D G1 G2

F L(G2) F L(G1) RG(D) G1

⊥

RG(D)

FL(G) RG({s0, s1, ..., sn}) G′

G FL(G′) = FL(G)
FL(G1) = {FL(G)|G ∈ G1)}

FL1 ⊂ FL2 ⊂ ... ⊂ FLk

Σ FL(G1) k ≤ |Σ| n ∈ N

RG({s0, s1, ..., sn}) = RG({s0}) 3 RG({s1}) 3 ... 3 RG({sn})
RG({s0}) 0 RG({s0, s1}) 0 ... 0 RG({s0, s1, ..., sn})

FL(G1) FL(RG({s0})) ⊆ FL(RG({s0, s1})) ⊆ ... ⊆
FL(RG({s0, s1, ..., sn}))

N ∈ N

(RG({si}i≤n))n∈N N
RG({si}i≤N) = G′

G
n ∈ N RG({si}i≤n) 0 G RG({si}i≤n)

n = N G′ 0 G FL(G′) ⊆ FL(G)
n ∈ N {si}i≤n ⊆ FL(RG({si}i≤n)) ⊆ FL(G′) {si}i∈N

FL(G) FL(G) ⊆ FL(G′)
G1

RG



FL(G1) L
〈sn〉n∈N

〈Ln〉n∈N L ∀n ∈ N sn /∈ Ln

{s0, ..., sn} ⊆ Ln+1

M Γ
R ⊆ Σ∗ × Γ∗ L = {R−1[M ]|M ∈ M}

G1

Gk k
k

k ≥ 1
Gk k > 1

G1

RG
k

k
k > 1

Gk



L(G1) ⊆ L(G2)
G1 G2

i
i

G1

Gk k > 1

G1

G1

Gk k > 1

FG(D)

k k ≥ 1



k

〈Li〉i∈N

L L0 ⊂ L1 ⊂ ... ⊂ Ln ⊂ ... ∪n∈NLn ∈ L





∃x[chat′(x)∧dort′(x)]



A/B B\A A B

/ \



k

FA BA

FA FA

λPλQ∃x[P (x) ∧ P (x)]
chat′ dort′ ∃x[chat′(x) ∧ dort′(x)]



<
dort′(Jean′ >

<
∃x[chat′(x) ∧ dort′(x)] >

BA

FA

FA

x
x\S
y
(S/(x\S))/y



FA

k

FA BA

FA

FA



FA

k
FA

k
k = 1

S/T T\S
k

k



h



(un, 〈〈e, t〉, 〈〈e, t〉, t〉〉)(chat, 〈e, t〉)(dort, 〈e, t〉)′′

Σ × T

G
〈v, C〉 ∈ G ⊂ Σ × Cat(B)

〈v, τ〉 ∈ Σ × T τ = h(C)
Gh Σ × T

h
Gh

Gh

h Gh

B
{e, t}

/ \

h

/ \
〈mot, type〉



(un, x1〈x2〈e, t〉, x3〈x4〈e, t〉, t〉〉)(chat, x5〈e, t〉)(dort, x6〈e, t〉)

t =
h(S)
xi

xi = /
xi = \ i xi = xj i /= j

x1 = / x2 = x5 x3 = / x4 = x6

xi = / xi = \

xi = xj xi =
/ xj = /

(un, x1〈x2〈e, t〉, x3〈x4〈e, t〉, t〉〉)(homme, x7〈e, t〉)(court, x8〈e, t〉)

x1 = / x2 = x7 x3 = / x4 = x8

Gh

xi xi = / xi = \

x2〈e, t〉 = x5〈e, t〉 = x7〈e, t〉 x3〈e, t〉 = x6〈e, t〉 = x8〈e, t〉

(un, 〈〈e, t〉, 〈〈e, t〉, t〉〉)

h

/
\

h(S) = t t



Gh

〈mot, type〉



III
Corpus typé 

I

Tree
Tagger

IICorpus avec étiquettes 
        lexicales

Corpus.txt

table de 
correspondances

Corpus typé nettoyé

k

Gh



h

{/, \}



k ≥ 1 Gk



Gr

〈v, A〉 〈v, A/B〉 v ∈ Σ A, B ∈ B A B
L(Gr) = {L(G)|G ∈ Gr}

k ≥ 1
Gk ∩ Gr

G1 ∩ Gr

Gr

FA

Gr

Σ = {a, b} D
FA 1

RG

FG(D)
S/x1, S/x4, x4/x3

x1, x3/x2, x2

FG(D) σ σ(x4) = σ(x1) =



S
FA

S/x1 x1

S
FA

S/x4 x4

FA

x4/ x3 x3

FA

x3/ x2 x2

D = {ab, aabb}

x3/x2 σ σ(GF (D))
S/(x3/x2), (x3/x2)/x3

x3/x2, x2

2 Gr

anbn

σ
x4 x3/x2

x4

x3/x2

GFA
k = {σ(G)|G ∈ Gk ∩ Gr G

σ G}

FA

k ≥ 1 GFA
k ⊂ Gk

⋃
k≥1

{L(G)|G ∈ GFA
k }

anbnc



S
FA

S/(x3/x2) x3/x2

FA

(x3/x2)/ x3 x3

FA

x3/x2

FA

(x3/x2)/ x3 x3

FA

x3/ x2 x2

x2

aaabbb σ(FG(D))



Gk k > 1

G σ L(G) ⊆ L(σ(G))
FL(G) ⊆ FL(σ(G))

A

FG(D)

x1

S F

x4 x3 x2

FG(D)

σ(x4) = σ(x1) = x3/x2

a b
x1 x4

x1



x3 x2

x1

σ(FG(D))

x3/x2

S F

x3 x2

x3/x2

σ(FG(D))

anbn











FA(FA(〈un, (S/(T\S))/NC〉, 〈chat, NC〉), 〈dort, T\S〉)

FA(FA(un, chat), dort)

FA BA
h 〈un, h((S/(T\S))/NC)〉〈chat, h(NC)〉〈dort, h(T\S))〉

k
k

〈mot, type〉

〈mot, type〉
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