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We have investigated the theory of reversible algorithms. The main results
of our research are the construction and analysis of fundamental algorithms, the development and
analysis of programming language theory, and the implementation of reversible programming languages.

We showed that reversible Turing machines can be constructed by the reversible language R-WHILE. We
have constructed and analyzed a reversible algorithm that generates a corresponding binary tree
from its inorder and preorder traversals. We showed that in designing reversible algorithms, the
choice of data structure and what should be outputs matters. We obtained a few preliminary results
by extending this study method: memoization, string matching algorithms, and encoding/decoding. We
have progosed a metalanguage by which any language defined in the metalanguage is guaranteed to have
reversibility and inverse semantics.
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