
Y. Yamada
Nagoya Math. J .
Vol. 84 (1981), 31-83

QUASILINEAR WAVE EQUATIONS AND RELATED

NONLINEAR EVOLUTION EQUATIONS*

YOSHIO YAMADA

Introduction

In this paper we consider the relations between quasilinear wave equa-

tions

( 1 ) utt - Σ tfί/grad u)utj + cut = f,

and related third-order differential equations

(2 ) uu - λΔut - Σ α*/grad u)uid + cut = / ,

(λ is a positive parameter) with the same initial conditions

(u(x, 0) = uo(x) ,

[ut(x, 0) = vo(x) ,

where x = (xl9 x2i - , xn), t ^ 0, u == W(Λ:, 0» Wί = 3u/3ί, w« = d2u/df9 ut =

du/dXi, uυ — d2uldXidxj9 grad w = (MJ, M2, , un) and Jw = 2]?-i w« I n equa-

tions (1) and (2), c is a real number and atJ = α^ (i, j = 1, 2, , n) axe

real smooth functions satisfying

Σ *ifyiX£, ^ αo(p)\ξ\\ |f |2 = ± fϊ,

for every 57 e iϊn, |^| ^ /o and f e i?TO, αo(ρ) being a positive non-increasing

function.

Equations of type (2) were first proposed by Greenberg, MacCamy and

Mizel [7] in the case n = 1. They have dealt with equations of the form

( 4 ) utt — σ(ux)uxx — λuxtx = 0, λ > 0 ,

to approach quasilinear wave equations for a nonlinear string model
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