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Alessio Guglielmi
Proof theory has been developed for formalisms that adopt shallow inference, like the sequent calculus, natural deduction and proof nets. In these calculi, inference is based on the external shape of formulae: rules have no visibility of formulae beyond a bounded neighborhood of their root. It is actually possible to adopt deep inference, where deduction can be performed inside formulae at any level of depth. This is an old idea of Schuette that was never brought to its ultimate consequences: his treatment is concise but not broader than what is possible without deep inference.

As we discovered recently, deep inference allows for a radically new, simple and elegant proof theory, when coupled with a notion of premise-conclusion symmetry. A new range of possibilities is open, with direct impact on computer science. We can in fact design deductive systems for important logics, like classical, linear and modal logics, whose rules are all local and atomic, including cut, contraction, promotion, additive context management, etc. Moreover, several modularity properties hold that are provably impossible for shallow calculi. We can study logics arising from process algebras for which no presentation in shallow calculi exists. We can also study new, meaningful notions of normalisation. Many applications, especially in distributed computation, should then be made possible.

The talk only requires a superficial acquaintance with the sequent calculus.

Web site: <http://www.ki.inf.tu-dresden.de/~guglielm/Research>.
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