Categorial Grammar and Lexical-Functional Grammar!

In this paper we discuss a version of categorial grammar that can also be inter-
preted as a version of LFG. It is obvious that a convergence between the two
frameworks has set in since [3] proposed to use Linear Logic as a ‘glue’ between
f-structure and semantics, as Intuitionistic Linear Logic (ILL) is nothing but an
extension of the undirected Lambek Calculus. The present proposal is meant
to bring this convergence one step further.

Two simplifications of the global architecture of LFG seem possible. Firstly,
semantics is read off from f-structure with the help of derivations in what is
largely the {—o , ®}-fragment of ILL. With some currying, much of the work
can be done with just derivations in the —o -fragment. But, by an observation
in [1], these derivations are isomorphic to the single bind combinators via the
usual Curry-Howard isomorphism. (Combinators ([2]) are closed A-terms built
up from variables with the help of A-abstraction and application only. A A-term
is single bind if each A\ binds exactly one free variable.) This suggests that single
bind combinators can take the place of glue derivations. The second simplifica-
tion I think possible is a replacement of LFG’s phrase structure component by
the combinator / linear logic engine. LFG currently has two ‘engines’ providing
generative power, phrase structure rules and linear logic. It is simpler to have
just one.

In order to make what I have in mind clearer, there is a mini-grammar on
the example sheet. The items in (1) form its lexicon. Each is a sign consisting
of three parts: 1) a A-term describing c-structure, 2) a A-term embodying its se-
mantics, and 3) a A-term over the language defined in [4], describing f-structure.
The idea is that signs can freely be combined using single bind combinators. In
(2) three examples of the latter are given. The mode of combination is point-
wise (compare [5]): The result of pointwise application of a combinator C to
signs Si,...,S, is defined as in (3), where S is the i-th component of S and
the C? are suitably typed versions of C (for further information on typing and
applicability see the full paper).

For example, consider the result of pointwise applying (2a) to (1b), (1c),
and (la) (in that order). A series of lambda conversions will show that (4)
is obtained. This then, is a generated sign; it is admissable since its third
component is non-empty in some model of the first four axioms in [4]. For
the other scope possibility, try pointwise application of (2b) to (1b), (1c) and
(1a). Note that if (2c) is used to combine these signs, still in the same order,
a permutation of argument places will result. But since syntax and semantics
permute in tandem, no harm is done.

The system has obvious affinities not only with LFG and Lambek Catego-
rial Grammar, but also with Combinatory Categorial Grammar (see e.g. [6]),
although it is non-directional and does not use derivations.

ISubmitted for a talk at LFG2001, Hongkong.



Example Sheet
(1) a. (AT.T'(every e man),

APVz[man(z) — P(z)],
AF.F(Af-arc(f, cat, N) A arc(f, num, sg) A arc(f, pers, 3)))

b. (AT.T'(a e woman),
AP3z[woman(z) A P(x)],
AF.F(Af.arc(f, cat, N) A arc(f, num, sg) A arc(f, pers,3)))

C. <>\t1>\t2.(t2 L] (|0V€S [ tl)),
Az )y love(y, z),
AFL N f3f1Lf2[Fi(f1) A Fa(f2) A arce(f, cat, V) A arc(f, tense, pres) A
arc(f1, cat, N) A arc(f, obj, f1) A arc(fa, cat, N) A arc(f2, num, sg) A
arc(fz, pers,3) A arc(f, subj, f2)])

(3) (01(51)---(Sé),Cz(Sf)---(5%),03(5?)--- S3)

(4) {((every @ man) e (loves  (a e woman))),

Va[man(x) — Jy[woman(y) A love(z,y)]],

Af3fifalarce(f, cat, V) N arc(f, tense, pres) A arc(fi, cat, N) Aarc(f, obj, f1) A\
arc(f2, cat, N) A arc(fa, num, sg) A arc(f2, pers, 3) A arc(f, subj, f2)])
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