Ana\\‘sis Obw\sssi unde 43

a\-hAU\U@ studnt . edha . 42.42. 24

Diciculek auf enem Kees (- Sy meekcien)
Frdoer 0 Loren:

D=inkees , 2D = 'ad Qo'

AR=O  (5)€D A

UR,8)=2©) (x4)eaD U (Ro) =4(e)
L @d von wes AQABQ“L“d

e ... u(R,0) = f(0) auf OD finden wir die Lésung o .u.(R,0) = f(0) auf dD gilt die Losung

= u(r,0) = Ag + Z r"(A,cos(nf) + B, sin(nf))

= u(r,0)=A40+ Z r"(A,cos(nb) + B, sin(nh))
n=1
=1
Wir bestimmen A,, und B, mit Koeffizientenvergleich i 1 !
oder sonst mit: - R Ay = —— / f(&)cos(n&)dE
1 nR* 17
Ao= o / f(&)de
s ™
.0 1
n B, = ——— [ f(&)sin(n&)d¢
1 nR" 11
Ap = —— | f(&)cos(n&)dE b
Rrm |

Bn

D:J’_
~—

P = Yoweehsle © ared R nield!

no

3

Koo ine ler\cemsdorretion La P(acg Opescor (»)
Korlh, Pcler

X = ceos(B) r=,&x2+72 ke | AU = Chiox + Uy
\1 = csin (6) O = arcon ('\L) pdor ;| AU =ufr+riz%e*,i»ur

X
1 ~
‘ 49&
u(r,theta) ) x

1.200
0.900
0.600
0.300
0.000
-0.300
-0.600
-0.900
-1.200
-1.500




Rezept: 1) fals @iy xy— 1,0
2) Loser, om beskn ot kel ugl
L> cos/sin Polennen imreloedoen’
3) fale gy, Rackisosformation in (i)
L> scbweihe domn awsdiuck aur Yon  r, Ccsk(e),&‘n“(e)

Bs(f {w=o

u(Re)=siole) =Re) [ sin¥e)=

— —

U(Q,@)= Ao-(- ;E (‘n [AnCOS(né)“‘R“S/O(Oé)] =

cheoz

=0

Ulc,e)=

Herledmng et Sep. o} Var

Kerinesisebe. Keoslinalen Colovkeorelinaden

U= Uy =0 2jert Tomshorn (AU = U+ ;’%uee- —4r—ur =O ce(ox]
2 2 k3 éb

u ] % X-H’ eR %Qbo’w

@ Awsele : U(c,6)=F(c)-G6(6)

(D Eiseen Fio«3F6+4F6 =0 Fo+fe =- 45

@ Se?oriue,

u(Re)= ?.(e) o [0,2T]

AN\
@}\)M\w@& Gl )=6( ) §K(e¢'s@ecﬁmsm\jzwmuss £
-

blosser und Kentinwerliel, e
61( )=6\( ) gpseblossen w nwerliel, sedy



(D Leses wn DOL ik Fallwﬂef.sdeb/u:j: Jac weletes k 3il+ Was?
— Jeicles Vof?;kh We bei 4D luele
lese 2wt & (€) Rl do einfacher
P Uu=o
u=o0
— 04 (0)= Aycos (06)+Bpsin(6) und {K=n - k=n*

B lzse qcel F(<)
CF 4 cF —KF=0 |
Fal@) = Poc ey ”
=8 lic O ' Rounted by cloran

(p) -0
Por *&n C

@ 2ucammnsehon
U(c,6)= B(c) - Gole) = Por"(Aecos(@6)-+Bosin(e) |

U(ce) = Z " [Aﬂos(né)-%@nsin(ne)}
n=o




Diciculek auf enem Kreis — mMit Poisson nlegral Lz ses

= 17
su=0 u(r,0) = 5 [ K(r.0. R o) (o)
0 (R,6)=26) L
T RQ - 7,2
Rower KO ) = R2 — 2rRcos(0 — @) + 12
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5. Laplace Equation (8 Points) 12"’26()4: 4) fols “M'rj X9 e
Consider the following Laplace equation on a centered disk of radius R: 2) Lestr, am becken o1l kel gt
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1.MC9 [3 Points] Consider the following Neumann problem (Laplace equation with fixed normal
derivative on the boundary):

M’e%

in Dg

Vu =0
{(‘),,u(lf.ﬁ) =027 —0), 0<0<2m ( parametrising (')DR)

with Dp the disk center in the origin and radius R and 0Dy, is the boundary of Dp.

Which of the following is true:

(A) There is no solution.
(B) There are two solutions.
(©)
(D)

C
D

There are infinitely many solutions.

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

{Vzu = f,
9
an = 9>

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

such that
/ g(x) dx = 2.
Jop,

in Dy,
on 0Dy,

/ f(z) de =3, and
Jp,

Is there a solution? ,
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Wir nennen ein Problem well-posed, falls:
* Das Problem hat eine Losung. (Existence)
* Die Losung ist eindeutig. (Unigqueness)

* Die Losung ist von Anfangsbedingungen und Randbedingungen
abhangig. (Stability)

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