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Display calculi, pioneered by Belnap [1], are a proof-theoretic framework generalizing Gentzen’s sequent calculi, which have succeeded in endowing a large class
of modal logics with cut-free sequent calculi in a uniform and modular way. The
robustness and modularity of display calculi are rooted in a general methodology
for proving cut-elimination, which identifies conditions on the design of sequent
calculi which guarantee the success of a certain uniform strategy for syntactic
cut elimination.
Recently, systematic connections have been established between algorithmic
correspondence theory, well known from the area of modal logic, and the theory
of display calculi. These connections originate from some seminal observations
made by Kracht [5], in the context of his characterization of the modal axioms
which can be effectively transformed into ‘analytic’ structural rules of display
calculi. In this context, a rule is ‘analytic’ if adding it to a display calculus
preserves Belnap’s cut-elimination theorem.
The present tutorial illustrates these connections. Specifically, after introducing (proper) display calculi and discussing the uniform strategy for their
cut elimination, I will discuss how the two main tools of unified correspondence
theory [3], [2] (namely, (a) the ALBA algorithm for second order quantifier elimination, and (b) the syntactically defined class of inductive inequalities in each
logical/algebraic signature of normal distributive lattice expansions) can be used
to produce analytic calculi for a certain subclass of inductive formulas (the analytic inductive inequalities), and to exhaustively characterize this subclass as
the class of the ‘properly displayable’ logics.
Time permitting, I will also discuss how the methodology of multi-type calculi
[4] can be used to circumvent this exhaustive characterization, and export these
techniques also to non analytic logics.
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