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Introduction In this paper we describe the principles of a syntactic calculus whose building blocks are partial proof-nets or modules. The main idea is to associate with each lexical item one or more modules which encode(s) its syntactic behaviour. The simplest of these modules are obtained by unfolding the components of formulae that would be the type(s) of the lexical items in a type-logical grammar a` la Morrill (1994), while the more sophisticated ones really go beyond the usual type-logical approach. The syntactic analysis within such a paradigm consists in combining these modules into a complete proof-net by a uniform set of plugging rules. This approach is related to the Partial Proof-Trees as building blocks of a categorial grammar of Joshi and Kulick (1995), the main difference being the emphasis put on the geometric notion of Proof-Net as in our first attempt (Lecomte and Retor´e 1995). Our main motivation is to obtain a general logical model in which it would be possible to embed other calculi like Lambek grammars on one side and Lexicalised Tree Adjoining Grammars on the other side. The Lambek calculus is a very elegant syntactic calculus because it is a pure
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logical calculus enjoying all the properties one can expect: cut-elimination, denotational semantics, truth valued semantics. This is also the reason why it allows a very simple interface with Montagovian semantics. Unfortunately, it suffers from many limitations when applied to linguistic descriptions: for instance it does not handle head-wrapping, cross serial dependencies, right extraction, extraposition from a non-peripheral site etc. On the other side, the LTAG model provides us with a very efficient model which succeeds in many cases where the Lambek calculus fails. But, because some problems are also unsolvable in L-TAG (like long-distance scrambling in German, Romance Clitics or Kashmiri wh-extraction), variants of TAG have been developed, like Multi-Component TAG of Joshi (1987), Multi-Component TAG with Domination Links of Becker, Joshi and Ranbow (1991) and D-Tree Grammar of Rambow, Vijay-Shanker and Weir (1995). These models have much expressive power, even if they stay in a reasonable range of complexity. But they use an algebraically complex formulation in terms of trees, and as usual with non-logical formalism the relation to semantics is not simple. In the present paper, we propose a logical system, based on the proof net syntax of Linear Logic which incorporates operations similar to the ones of TAGs as the plugging rules. The key point in these plugging rules is that they preserve a very simple correctness criterion — which states that objects we construct correspond to proofs in the underlying logical system. We first give an overview of the whole logical system, called POMSET-logic, introduced in Retor´e (1993) — see Retor´e (1997) for an updated presentation in English. Roughly speaking, this logical calculus is based on Multiplicative Linear Logic enriched with the non-commutative connective before, and deals with Partially Ordered Multi-sets instead of ordinary multi-sets of formulae. Then, we present a restricted version of the proof nets of Pomset logic. Indeed this restriction is enough for linguistic descriptions, and its linguistic meaning is easier to understand than the very general first attempt of Lecomte and Retor´e (1995).



Linear Logic and Word Order Linear Logic (LL) introduced in Girard (1987) (see Girard 1995 for an excellent survey) is obtained from classical logic by introducing two modalities ? and ! which control the structural rules of contraction and weakening. Thus the ordinary connectives or and and split into a multiplicative — respectively denoted by O and  — version and an additive one — respectively denoted by  and &.



A. L ECOMTE , C. R ETORE´ As this system is classical it involves an involutive negation, denoted by (:::)? which is both an additive and a multiplicative connective. The multiplicative connectives handle the notion of resource management, while the additive ones describe choices. Our work takes place into the multiplicative fragment, which is simpler and convenient for our purpose — in particular it does not allow any form of contraction or weakening. This logic is classical, in the sense that negation is involutive (F ? )? = F , and O and  are the dual one of the other via the following de Morgan rules: (F O F 0)? = F ?  F 0? and (F  F 0)? = F ? O F 0?. As usual in the classical case, there is an implication defined by means of negation and B = A? O B . disjunction: A In order to handle word order, one needs some non-commutativity. If the two connectives are non-commutative, i.e. if the structural rule of exchange is left out like in Abrusci (1991) one gets the classical extension of the Lambek calculus. Our approach within the framework of Pomset Logic is completely different: we enrich (commutative) MLL with a non-commutative multiplicative (but still associative) connective called before. The de Morgan rules extend to this connective, which is self-dual — (A 
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