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Maximum principles for some quasilinear

degenerate elliptic-parabolic operators

Margaret Anne Dow

I combine methods of Bony [1], Hill [2], and Redheffer [5] with
methods of Pucci [3, 4] and Vyborny [6] to prove maximum principles and
boundary principles for a classical solution to a quasilinear degenerate
elliptic-parabolic inequality of the form
n

Zl bi(x, u, Du)Diu +

m
Eus § (z, u, Du)D,D.u +
L% Lt

k,
+ d(x, u, Du)u + a(z, u, Du) = 0

on a domain whose boundary satisfies a weaker condition than the interior
sphere property. The operator is that of Redheffer except for the addition
of a term du and for the appearance of nonlinearity in the coefficients

of the partial derivatives Di . The operator Ek is a linear combination

of the derivatives Di with Lipschitz continuous coefficients.

The concepts of diffusion and drift trajectories, introduced by Hill
and exploited further by Redheffer, lead to a definition of a propagation
set for each point of the domain and its boundary. Here, however, drift
trajectories are integral curves of the vector field

X(x) = [bl(x, u, 0), ..., bn(x, u, 0)) . Under conditions similar to those

of Pucci for linear operators and those of Vyborny for quasilinear
operators, I show that a non-negative interior maximum relative to the
appropriate propagation set spreads along diffusion trajectories passing
through that point. For operators of elliptic and parabolic type, such
maxima also spread along drift trajectories in the direction of their
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orientation. Thus such maxima spread to the propagation set in these two

special cases.

The theory leads to boundary maximum principles describing the

u(xi:;ig)

as x approaches a boundary point Yy along various paths.

behaviour of the gquotient

These reswlts imply that solutions to certain mixed boundary value
problems are unique. All of the theorems can be extended to weakly coupled

systems of inequalities.

Finally, I derive some three-circles theorems for the operator F .
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