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We developed logical systems and type systems extended with
commutative reductions and their related notions, and showed their fundamental
properties. In particular, we proved characterization of isomorphisms of intersection types,
properties of non-commutative first-order sequent calculus, properties of type inference for
type systems with multiple-quantifier, properties of an internal decompiler-normalizer
for type system F, and characterization of hereditary permutators by type systems.
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