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Abstract. The paper deals with the flame propagation model 8u/8t = Au+ (y)0u/0z +
f(u) in & = {(z,y) € R X Q}, 8u/0v =0 at 0%, 0 = u(—o00,-) < u(z, ) <u(co, ) =1 inQ
for all z € R. Here  C R*~1 is a bounded domain with a sufficiently smooth boundary, v
is the unit outward normal to 8%, B: Q — R and f: [0,1] — R are sufficiently smooth and
£(0) = f(1) = 0. Existence results concerning traveling wavefronts are given for that model
and for related problems of practical interest.

1. Imtroduction. This paper deals with the existence of traveling wavefronts
of the parabolic problem posed by

Ou/ot = Au+ B(y)us + f(u) in t>0, (z,9) ERXQ, (1.1)

with appropriate boundary conditions at R x 8. Here & C R™! (n > 2) is a
bounded domain, with a C*® boundary for some a > 0 if n > 2, and the spatial
coordinates are written as (z,vy), where z = z1 and y = (Z2,...,2,); A is the
Laplacian operator and 3 : 2 — Rand f:R — R are appropriately smooth.

After a suitable change of variables, the wavefronts of (1.1) are solutions of

Au+ (c+ BY))ug + f(u) =0 in RxQ, . (1.2)
_=u(—00,") <u(z,’) Lul(co,)=vy in Q forallzeR, (1.3)

where the wave speed c is to be determined as a part of the solution. We shall say
that the wavefront connects the rest states v_ and vy.
The problem (1.2-1.3) with Neumann boundary conditions

Ou/ov =0 at R x9Q (1.4)

has been recently considered in the literature. In particular, the case in which the
nonlinearity f is such that f(u) =0if0<u <9, f(u) >0iffd <u<1, f1)=0
and f/(1) # 0 was suggested by a problem from combustion theory and analyzed
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