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(Parsing and Generation as Database Queries)

Context-Free Grammar with Montague Semantics Graph representations of A-terms

S S(X1X2) = NP(X;) VP(Xz) AXW.Xyx) w3 Ay AWV
NP/\VP VP(Lx X>(Ay.X1yx) — V(X;) NP(X2) 2y 2‘y ) (&A@
|~ NP(X;X2) — Det(X;) N(X)
John V NP NP(Au.u John) — John
| V(find) — found
found Det N Det(Auv.A(ly. Auy)(vy))) — a

| N N(unicorn) — unicorn
a unicorn

(Au.u John)(Ax.(Auv.3(y.A(uy)(vy))) unicorn (dy.find y x))

—5 I(Ay.A(unicorn y)(find y John))
semantic representation

string derivation tree
John found a unicorn —
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NP VP
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Generation (surface realization)

semantic representation derivation tree
3(Ay.A(unicorn y)(find y John)) —

Reduction to Datalog

A(Ay.A(unicorn y)(find y John))
1

John V NP

| N
found Det N
| |

a unicorn

Parsing with string positions
OSSO SETTNOSAS O ©

Datalog program database
S(@, j) : - NP(, k), VP(k, )). John(0, 1).
VP(, j) :- V(i, k), NP(k, j). found(1, 2).
NP(, j) : - Det(i, k), N(k, j). a(2,3).
NP, j) : - John(i, j). unicorn(3,4).
V@i, j) : - found(i, j).
Det(i, j) :- a(i, j). query
N(, j) :- unicorn(, j). Datalog program database
S(p1) :- NP(ps, pa, p1), VP(p3, p2). 34,2, 1).
VP(pa, p1) : - V(p3, pa, p2), NP(p3, pa, p1). AG3,5,2).
= = NP(ps, ps, p1) : - Det(ps, p2, ps, pa> P1), N(ps, p2). unicorn(4, 3).
Generation as parsing of A-terms NP(p,, p1, p1) : - John(p,). find(4, 6, 5).
V(p2, p3, p1) : - find(p2, p3, p1)- John(6).
S(X1X2) :- NP(X)), VP(Xa). Det(pa, p3, pas Ps, p1) = A(pa, p2, 1), A(p3, ps, p2).
VP(Ax.X>(1y.X yx)) :- V(X)), NP(X,). N(p2, p1) : - unicorn(ps, p;). query
NP(X,X,) : - Det(X;), N(X>). ?-S(1).
NP(Au.u John).
V(find). Complexity of generation < data complexity of Datalog = P-complete.
Det(Auv.A(Ay.A(uy)(vy))).
N(unicorn). e The reduction is correct if all A-terms are free of non-atomic

contraction.
o This grammar generates a set of A-terms and is equivalent to a
second-order abstract categorial grammar (ACG, de Groote 2001).

e If all A-terms in a second-order ACG are /inear, parsing complexity
is polynomial (Salvati 2005).
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