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SYSTEMS OF NONLINEAR WAVE EQUATIONS
WITH NONLINEAR VISCOSITY

AVNER FRIEDMAN AND JINDRICH NECAS

An equation of the form

• • A d dW(p) A d dV(q) _ f

j^dxt dp, j^dXt dqt
 J

where p = Vw, q = VM, U = du/dt9 u = d2u/dt2 represents, for
suitable functions W(p), V(q)9 a nonlinear hyperbolic equation with
nonlinear viscosity and it appears in models of nonlinear elasticity.
In this paper existence and regularity of solutions for the Cauchy
problem will be established. In particular, if n = 2, or if n > 3 and
the eigenvalues of (d2V/dqjdqj) belong to a "small" interval, then the
solution is classical. These results will actually be established for a
system of equations of the above type.

Introduction. Consider a system of N nonlinear equations

in a cylinder Q x (0, oo), with initial data

(0.2) uk (x, 0) = uk0(x), uk (x, 0) = uki (x)

and boundary conditions

(0.3) u = 0 if x e dn, t > 0;

here Q, is a bounded domain in R",

P = (Pu). Q = i.Qn) and
dui diii . dw

Pli = dx-r gii=dxl- W = ~dt-
The special case

has been studied by several authors. For n = 1, existence and unique-
ness of a classical solution was established in [1], [2], [6], [7]. For

29


