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Theory of relational calculus for formal verification of mathematics and
software programs.
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The purpose of our research is to construct a foundamental theory of
mathematical logic and discrete mathematics, which supports the reliable software developments. In
particular, we use mathematical proofs using relational calculations. We consider formal proofs that

can be automatically verified by a computer. Basic axioms of relational calculus and axioms of the
Dedekind category are formalized using the Coq proof assistant system. Further, we implemented
tactics of accumulating basic lemmas and automatic proofs for a combination of morphisms. Our
results including formalized basic lemmas of the Coq system have been released with an introductory
document, as well as the certificate collections with concrete examples.
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