Devoir 2

Instructeur: King-Yeung Lam

le 24 janvier, 2021

1. Let u(x,t) € C*(R x (0,00)) be a non-negative, non-trivial, and bounded solution of the

heterogeneous Fisher-KPP equation
U — Ugy = u(r(z,t) —u) in R x (0,00). (0.1)

Suppose Supg  (0,00) 4| < 400, and there exists 0 < a < b such that

bh—
lim inf inf u(x,t) >0 foreach 0 <7 < 7&,
t—=oo at+n<F<b—n 2

and that r(z,t) = 1 for at < x < bt and ¢t > 0. Shpw that

h—
lim sup  |u(z,t)—1|=0 foreach0<n< 2
t—o0 a+n<Z<b—n 2

[Hint: Show the following classification result: Let U be an entire solution U € C*1(R x R)
of
Uy — Uy =U(1-0) for (z,t) e R x R,

0 < infg2 U < supp2 U < +00

Then necessarily U(z,t) = 1 for (z,t) € R?]



