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Reduction of Differential Equations and En-

velopes —- geometrical interpretation of the

renormalization-group method and construction of
invariant manifolds

Teiji Kunihiro

abstract: An elementary account is given of the
renormalization-group(RG) method as a powerful method for
an asymptotic analysis of differential equations, especially for
the reduction of evolution equations. In this method, the in-
variant manifold and reduced differential equation are simul-
taneously derived by constructing the envelope of perturba-
tive solutions involving secular terms. We show that the RG
equation may be identified as the envelope equation. The
reduction theory based on the RG method as formulated in
the present report actually well corresponds to the Krylov-
Bogoliubov-Mitropolsky theory for nonlinear oscillators and
also Kuramoto’s formulation of the reduction theory of the
evolution equations.
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