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Asymptotic equipartition of energy: old results, new results,
and some related topics in the history of physics

Jerome A. Goldstein

Abstract

We begin with some simple wave equation results on equipartition of energy of the late
1960s that could in principle have been proved ages ago by I. Newton or L. Euler, but
were not.

The analogous results for damped wave equations lead to the century old result that the
damped wave equation and the heat equation have surprisingly much in common. We
present our new results on damped wave equation systems with cross friction terms which
are ill posed initial value problems, but still possess asymptotic equipartition of energy.
The early 20th century results of A. Einstein, G. Taylor, G. Uhlenbeck and others led to
differing theories in physics and in mathematics, which we will explore.
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