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5. Laplace Equation (8 Points)
Consider the following Laplace equation on a centered disk of radius R:

v2u =0, Dp  MKees @
u(x,y) = m(x2 +2xy +y2). Dg Rowed

a) (3 Points) Find the value in the center of the disk:
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( \ . . R Wir nennen ein Problem well-posed, falls:
I B 3(& 3(02 @U m)l lV * Das Problem hat eine Losung. (Existence)

* Die Losung ist eindeutig. (Unigqueness)
- 5
LO% ( uﬂlqu& wl%{lon ) « Die Lésung ist von Anfangsbedingungen und Randbedingungen

Ist eine dieser Bedingungen nicht erflllt, ist das Problem ill-posed.

abhangig. (Stability)
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(JI) waen

derivative on the boundary)

1. MCE) [3 Points] Consider the following Neumann problem (Laplace equation with fixed normal S ? ‘ S’

{v u=0, = x in D [0} [>)

Ohu(R,0) =027 —0), 0<6<27 ( parametrising (')DR)

with Dy the disk center in the ()ém and radius R and dDp, is the boundary of Dp. S OQA g J
b o o) c 3 S

Which of the following is true:

@h(‘r(' is no solution.
B) There are two solutions. O

(B)
(C) There are infinitely many solutions.
(D)

D) We cannot conclude that (A), (B), or (C) are true. é R
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3. Consider the Neumann problem for the following PDE,

\
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I = s on 0D,

with D; the disk of radius 2 centred at 0 and f and g are two given functions
such that

/ flz) dz =3, and / g(x) dx = 2.
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Is there a solution? ,
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