
The Semi-Wave Solutions of the KPP Equations with
Free Boundaries in Almost Periodic Media.

Xing Liang

Consider the following diffusive KPP equation with a free boundary,{
ut = uxx + u(a(x)− u), −∞ < x < h(t)

u(h(t), t) = 0, h
′
(t) = −µux(h(t), t)

(0.1)

where µ > 0, a(x) is a positive alomost periodic function in x ∈ R. Here, as in previ-

ous works, we use the concept “semi-wave” to replace ”traveling wave” since the profile

function of the wave is only defined on the half real line (−∞, 0].

Definition 0.1. Let (u, h) = (u(x, t), h(t)) be one positive entire solution of (0.1). If u

can be written as u(x, t) = v(x−h(t), h(t)), where h(±∞) = ±∞, v(ξ, τ) ∈ C2((−∞, 0]×
R) , v(·, τ) is an almost periodic function in τ from R to C((−∞, 0])∩L∞((−∞, 0)), then

u is called an almost periodic traveling wave solution.

In my work, I prove the existence and uniqueness of the semi-wave solutions.
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