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T 1. Let Q C R" be open and bounded, T' > 0, g € CY(dQ7) with 0 < g < 1 and let
u € C%*((0,T) x Q)N C°[0,T] x Q) be a solution of

uy — Au = sin?(u) in (0,7] x Q
u=gq auf 0'Ur.

Show, that 0 < u(t,z) <t 4+ 1 for all (¢,2) € [0,7] x Q.

T 2 (Heat Equation on R,). Let ug € C°([0,00)) N L>([0,00)) with uo(0) = 0. De-
termine an explicite expresion for the solution u € C?([0,00) x [0,00)) of the following
initial /boundary valute problem

w(t, ) — uge(t,z) =0 V(t,x) € (0,00) x (0, 00),
u(t,0) =0 vt € [0, oo)
u(0,x) = ug(x) Vo € (

Y

Hint: Extend u to [0,00) x R by reflexion.

Definition 1. The Schwatz space S(R™) or space of rapidly decreasing functions on R”
is defined as

zeR™

S(R™) := {qb € C*(R") : VYa,p € Nj is sup an'ng(x)‘ < oo}

T 3. Let f € LP(R"), ¢ € S(R") with ¢ > 0 and [z. ¢(x)dz = 1. For all € > 0 define

Oe(-) =€ (e ).
Show, that for

1/p
Hf*@—f”piz(/(f*gbe—f)pdm) — 0 for e = 0.

En
Proceed as following
(i) Prove the claim for f € C°(R™) N LP(R™).
(if) Prove that [|¢e * f[l, < [/l
(iii) Use that C°(R™) N LP(R™) lies dense in LP(R™).



