Travelling waves and critical speed in the presence of
nonlinear diffusion

Luis SANCHEZ
CMAF-CIO, Faculdade de Ciéncias da Universidade de Lisboa - Lisboa, Portugal
lfrodrigues@fc.ul.pt

We study some features of the parametric boundary value problem
(P(u)) —cu' + g(u) =0 (1)

u(—o00) =0, u(+oo0) =1,

where D > 0 and ¢(0) = ¢g(1) =0, g > 0 in ]0, 1].
The problem arises when one looks for travelling waves to

ou 0 ou
5= (PGD) +otw
¢ being the wave speed.

Possible models for P are P(v) = T P(v) = =

We shall be interested in similarities and differences between those models. Another
interesting type of nonlinear diffusion, involving the one-dimensional p-Laplacian, corre-
sponds to the choice P(v) = |v[P"2v in (1). In some instances an advection term may be
considered as well.

As in the classical Fisher-Kolmogorov-Petrovskii-Piskounov equations, there exists an
interval of admissible speeds [¢*, 00) and characterizations of the critical speed ¢* can be
obtained.

In particular, we present a variational characterization of the critical speed in the
p-Laplacian setting.

The talk is based on papers by Enguiga, Gavioli and Sanchez [1], and joint work with
S. Correia [2], Isabel Coelho [3], Maurizio Garrione [4] and A. Gavioli [5].
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