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In equational logic, equations valid on inductive data structures such as natural numbers or lists are called
inductive theorems, and those valid on coinductive data structures such as streams and infinite trees are
called coinductive theorems. To prove inductive theorems and coinductive theorems automatically, several
methods have been proposed—one of such methods for proving inductive theorems is rewriting induction
(Reddy, 1990), and one of such for proving coinductive theorem is circular coinduction (Grigore Rogu and
Dorel Lucanu, 2014). There can be also data structures in which inductive and coinductive data structures
are mixed, e.g., streams of natural numbers—for proving properties of such data structures, it seems neces-
sary to carry out inductive theorem proving and coinductive theorem proving simultaneously. Contrast to the
methods for inductive/coinductive theorems proving, however, automated methods capable of dealing such
mixed data structures have not been well-known previously. In this presentation, we propose a proof system
that combines the rewriting induction and the circular coinduction. Since both the rewriting induction and
the circular coinduction are given as derivation systems for pairs of a set of equations and a set of rewrite
rules, it is easy to merge the derivation rules of both methods. However, even if the derivation succeeds in
the combined proof system, the derivation may contains derivation steps from both of the systems, and thus
it is not at all obvious that, under which situation, the equations with a successful derivation are induc-
tively/coinductively valid. The proposed method is capable of proving inductive theorems and coinductive
theorems for the mixed data structures automatically, using derivation rules of the rewriting induction and
the circular coinduction.

This is the abstract of an unrefereed presentation, and it
should not preclude subsequent publication.

LR RS BRI R
Granduate School of Science and Technology, Niigata Uni-
versity, Niigata 950-2181, Japan

© 2022 Information Processing Society of Japan



