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Abstract. Reverse mathematics is a research program in mathematical logic that aims to
classify mathematical theorems according to their logical strength. In this framework, theo-
rems are usually formalized in subsystems of second-order arithmetic. How can we prove
that a theorem 7 is logically stronger than another theorem ¢? A standard method is to con-
struct a mathematical structure (a model) that satisfies o, together with some basic axioms,
but fails to satisfy 7. In this talk, | will introduce several types of models of arithmetic and
present examples of such classifications from a model-theoretic viewpoint.

In particular, | will focus on the contrast between w-models and nonstandard models. Since
the natural numbers are standard in w-models, these models have a close connection with
computability theory and are particularly useful for analyzing the strength of set-existence
axioms. However, w-models alone are not sufficient to measure the strength of induction
axioms. To distinguish theorems according to the amount of induction they require, we need
to consider nonstandard models. By examining various mathematical principles that can be
separated using these models, | will illustrate the rich model-theoretic aspects of reverse
mathematics.
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