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Submission:
If you wish to submit one of the marked (highlighted with %) exercises from Exercise Sheet 3, it
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your full name and matriculation number at the top right of your submission.

Contact:
For any questions regarding the course or exercises, please send an email to Christos Pervolianakis
(christos.pervolianakis@uni-jena.de).

Exercise 1(*): Show that the Neumann problem

—Au=f in{,
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has a unique weak solution u € H'(Q) satisfying

/ udr =0
Q
if and only if the compatibility condition

/fdm—l—/ gds =0
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holds.
Exercise 2(*): Prove Theorem 2.4.3.

Exercise 3: Let u € C3(Q). Show that

|Aul? — |D?ul? = div(Vu Au — ;V|Vu|2> .

Exercise 4: Prove that the Laplacian is represented in polar coordinates (r, ¢) as follows

C0r2  ror r20¢?’

Exercise 5: Let the function given by

B(z) {—;ﬂlogﬂ, if d=2,
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where a(d) # 0 a real number. Show that A ®(z) = 0, Vo € R?\{0}.
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Exercise 6: Let o € (0,27) and define the domain
Q={(rcosf,rsinf) :0<r<1,0<0<a}.
Let I'p = 99 (Dirichlet boundary) and I'y = ), and define f = 0 in £, and boundary data
0 for =0or 0 = q,

up(r,0) = sin(ﬁe> for r = 1.
o

Show that
u(r, ) = r™* sin (71-(9)
a

is a weak solution of the Poisson problem.



