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This research aims at (1) solving open problems and finding new axioms in

constructive reverse mathematics, (2) developing a systematic method to separate axioms and theorems
using sheaf models, (3) developping the systematic method in constructive mathematics.

(1) We showed that the monotone convergence theorem is equivalent to a restricted bounded
comprehension axiom, and showed that the binary expansion theorem and the intermediate value theorem

are equivalent to restricted versions of the weak Koenig lemma. (2) We propose the notion of an
extended frame consisting of two partially ordered sets and a monotone mapping between them, and
develop a systematic method to separate axioms and theorems using Kripke sheaf models over extended
frames. (3) We showed that the construction of a Kripke sheaf model over an extended frame is done
within the framework of constructive set theory.
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