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Exercise 1

This exercise concerns the proof of Theorem 2.42 from the lecture (see lecture for notation.)

(a) Prove that B[u, u] =
∑∞

k=1 d
2
kλk.

(b) Prove that

min
{
B[u, u] : u ∈ H1

0 (U), ‖u‖L2(U) = 1
}
= min

u∈H1
0 (U)

u6=0

B[u, u]

‖u‖2L2(U)

.

(c) Prove that
´
U
u+u−dx = 0 and B[u+, u−] = B[u−, u+] = 0.

(d) Prove that B[·, ·] defines a scalar product on H1
0 (U).

(e) Prove that the resulting norm is equivalent to the H1
0 (U)-norm.

(f) Prove that if u =
∑m

k=1(u,wk)wk and wk, k = 1, . . . ,m, solve Lwk = λ1wk weakly, then
u solves Lu = λ1u weakly.

Exercise 2

This exercise concerns the proof of Theorem 2.39 from the lecture (see lecture for notation.)

(a) Prove that ker(S) = {0}.

(b) Prove that all eigenvalues of S are positive.

(c) Why is λ1 > 0?

Exercise 3

Remaining non-discussed questions from all previous tutorial sheets.

Homepage: http://www.mathematik.uni-muenchen.de/˜soneji/pde2.php


