Some Issues about Proof Search in Linear Logic - abstract -

D. Galmiche

LORIA UMR 7503 - UHP Nancy 1 Campus Scientifique - B.P. 239 54506 Vandœuvre-lès-Nancy Cedex e-mail : galmiche@loria.fr

Keywords: proof search, linear logic, semantics, proof nets,

Abstract

Linear logic (LL) is a powerful and expressive logic that appears well-suited to analyse and improve in a finer way some programming paradigms as proofs-as-programs, proofsas-computations or proof-search-as-computation [8]. Specification logics and frameworks based on LL, present compromises between the expressiveness of the underlying logic, its proof-theoretic properties and also some operational requests. In this setting, efficient methods are necessary for provability search and also for proof construction in various logical fragments [7].

The analysis and the automated construction of new semantic structures such as proof nets [9, 3] can be seen as an issue for proof-search, with some relationships with more classical and efficient search methods. The interest of such structures will be emphasized in different ways: their relationships with based-on connections provability characterizations [4], their use to analyse non-provability in commutative and mainly non-commutative logics [6], the use of labelled proof nets to consider the linear intuitionistic provability from linear classical search and to propose a method that is complete [2]. But some questions arise: is a similar analysis possible for other substructural logics ? can such technique be integrated into logical frameworks or specification logics ?

The study of completeness results is also essential to propose semantics that could have strong impact on proof-search. For instance, game semantics and the connected full completeness results [1] is an appropriate attempt to capture some dynamical aspects behind linear logic. We will show how a revised semantics of intuitionistic linear logic, that is complete, allows to naturally establish the non-provability of some formulae [5]. Further work could be devoted, in this setting, to new proof-and-refutation systems with effective constructions of counter-models.

References

[1] S. Abramsky and R. Jagadeesan. Games and full completeness for multiplicative linear logic. Journal of Symbolic Logic, 59(2):543–574, 1994.

[2] V. Balat and D. Galmiche. Proof systems for Intuitionistic Provability in Linear Logic.

In Int. Workshop on Labelled Deduction LD’98, Freiburg, Germany, september 1998.

[3] G. Bellin. Subnets of proof-nets in multiplicative linear logic with mix. Math. Struct.

in Comp. Science, 7:663–699, 1997.

[4] D. Galmiche. Connection methods in Linear Logic and Proof nets Construction. Theoretical Computer Science, 1999. To appear.

[5] D. Galmiche and D. Larchey-Wendling. Provability in intuitionistic linear logic from a new interpretation on petri nets - extended abstract. Electronic Notes in Theoretical Computer Science, 17, 1998.

[6] D. Galmiche and B. Martin. Proof nets construction and automated deduction in non-commutative linear logic - extended abstract. Electronic Notes in Theoretical Computer Science, 17, 1998.

[7] D. Galmiche and G. Perrier. On proof normalization in linear logic. Theoretical Computer Science, 135(1):67–110, 1994.

[8] J.Y. Girard. Linear logic: its syntax and semantics. In J.Y. Girard, Y. Lafont, and L. Regnier, editors, Advances in Linear Logic, pages 1–42. Cambridge University Press, 1995.

[9] J.Y. Girard. Proof nets: the parallel syntax for proof theory. In Ursini and Agliano, editors, Logic and Algebra, New York, 1995. M. Dekker.