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On a Hilbert space H consider the abstract linear problem

%u(t) = Lu(t) + f(t), t e (0,1], f:[0,T]— HQ),

u(0) = uyg.

State assumptions on the operator L : D(L) C 'H +— H and on f in order to formulate
and prove local existence of a classical solution (Please define).

Sketch the existence proof in a way which makes it clear why the assumption on f
is needed.

On a bounded, smooth domain Q C R™,n € N consider the problem

ou = Au+ \u—u?, r e, t>0,
UZO, xeaQ7 t>07
m <u(z,0) < M, wu(z,0) € Hy, a >0 x €.

Suppose the existence of a local classical solution u(t), which satisfies moreover
2 e C((0,t0], Hs) with F < & and u(t) € C([0,t0], Ha).

Show that this solution satisfies indeed (at least) u(t) € C1((0,t0],C?(2)). More-
over, show that this solution is uniformly bounded and thus can be extended globally.

For a constant k£ > 0 consider the equation
Ou = Oppu + ulk — u), zeR, t>0.

Show the existence of non-negative travelling waves u(z,t) = w(z — c¢t) for ¢ > 0 via
phase plane analysis.
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Consider a travelling wave solution w,(z), z = = — ct of the equation
Ou = Opgu + u(k — u), re€R, t>0,
with £ > 0 and for ¢ > ¢, where ¢, > 0 is given.
What sort of stability of travelling waves can be expected? Which equation is

(usually) the first one to consider? Use a theorem of the lecture in order to show stability
of the essential spectrum under perturbations in the weighted spaces

I = fue I2®): ulf, = [ Jufe®de < oo},

for v > 0 where 7y is to be determined.
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