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First, we have developed a research Erogram called the aI?ebraic proof
theory, aiming at an integration of proof theoretic and algebraic methods in nonclassical logics. It
has resulted in a new completion method for ordered algebras (hyper-MacNeille completion) and a
method for densification, leading to a purely algebraic proof to the standard completeness of
various fuzzy logics. Second, we have studied the foundations of functional programming
(constructive proof theory and lambda calculus) from the algebraic-semantic point of view. In
particular, we have focused on the Omega-rule technique in the traditional proof theory and
discovered an intimate connection with
the MacNeille completion in ordered algebras. It has resulted in a generalization of the known
correspondence between cut elimination in logic and 1-consistency in arithmetic to arithmetical
theories of inductive definitions.
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