1 Wellengleichung

Utt = Czum
Separationsansatz: u(z,t) = X (z)T(t) = );’ = Tj; =
1.1 a=0
1.1.1 a=0=X"=0
X(z)=Az+B
X'(z)=A

112 a=0=>7=0
T(t)=Ct+D
T(t)=C

1.2
1.21 a>0= X"-aX=0

o/>0

X(z)= AeVo® 4 BemVor

X'(z) = VadeV* - JaBe V"

122 a>0=T-aT=0
T(t) = Ce™Vot 1 Demevat

T(t) = (;\/&CecﬁL - c\/cEDefc\/a[

1.3
131 a<0=X"+aX=0
X (z) = Asin(Vazx) + Bcos(v/azx)
X'(2) = VaAcos(vax) - VaBsin(vax)

a<0

132 a<0=>T+aT=0
T(t) = Csin(y/act) + D cos(y/act)
T(t) = aeC cos(vact) - JaeDsin(y/act)

2  Wairmeleitgleichung

Ut = gy
Separationsansatz: u(z,t) = X (z)1'(t) = );," = ,1,7:2
21 @=0
211 a=0=>X"=0
X(z)=Az+B
X'(z)=A

212 a=0=>7T=0
T(t)=C
T(t)=0

2.2
221 a>0=X"-aX=0

a>0

X(z) = AeVT 4 BeVow
X'(x) = VaAeY™ —\JaBe V"

222 a>0=T-ac®T=0
T(t) = et

T(t) = CcPae

2.3
231 a<0=X"+aX=0
X(z) = Asin(v/az) + B cos(vaz)
X'(2) = VaAcos(vax) - /aBsin(Vax)

a<0

232 a<0=T+ac*T=0
T(t) = Ce o

T(t) = ~Ccaeot

=

3 Laplace-Gleichung
V232U = AU = Up, gy + Uz + or

Ansatz: u(z,t) = X (z)T(t) = X7” = _‘;" a

31 «a=0
311 a=0=X"=0
X(z)=Az+B
X'(z)=A
312 a=0=Y"=0

Y(y)=Cy+D
Y'(y)=C

3.2 a>0
321 a>0=X"-aX=0
X(z)= AeVoT 4 BemVor
X'(2) = VaAeY - \JaBe VT

322 a>0=>Y"+aY =0
Y (y) = Asin(vay) + B cos(Vay)
Y'(y) = Vadcos(vay) - VaBsin(Vay)

3.3
331 a<0=X"+aX=0
X () = Asin(v/az) + Beos(v/ax)
X'(x) = V/aAcos(vazx) - v/aBsin(vax)

a<0

332 a<0=>Y"-aY =0
Y(y) = AeVY 4 BeVoy
Y'(y) = VadeV®¥ - JaBe VY
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3.3.3 Anmerkung:

E1eVoY — Bye V™ = Eysinh(\/ay)
EieV®Y + Bie VY = B, cosh(v/ay)

3.4 Allgemeine Losung der PDE

u(x,y) = [C cosh(kz) + Dsinh(kz)][Acos(ky) + Bsin(ky)]

3.5 Superposition eines Dirichlet Problem

u(x,b)=0

u(x,b)=h(x)
o |(A)
1 , s 1 5
3 Viu=0 ;‘<T E: Viu=o0 <
ulx,b)=h,00 = ° 3 s
<
3 (*) s U(x,0)=0x) u(x,0)=0
3 E
N 2 s
< Vu=0 &= @
IS ’:ﬁ<\ u(x,b)=0 u(x,b)=0
S S
3|(©) -|(D) <
U 0)=R0) =) s 1 g
Il 3 = <
L Vi=0 |& 3 Viu=0 i
S il 5 BN
3 S S
u(x,0)=0 u(x,0)=0

Losung fir A:

0 . n . (b -
w(z,y) =y, An sm(%) smh(w)

2

n= o
asinh(™22)

a P g o
/ fi(z) sin(—mu )dx
0 a
Losung fiir B:
- .o nmx, . N
ug(z,y) =Y. Bn 5111(7) smh(Ty)

2 a nmx
By, = 7[ ) sin(— )dx
asinh(?) 0 f(w)sin a )

Losung fiir C:

nmy

uz(x,y) = Z:;l Cp sinh(@) Sin(T)

2 b ., nTy
Cp = m/{) 91(y) sm(T)dy

Lésung fir D:

nmy

ws(z,y) = Yoo D sinh(%)sin )

2 b nry
D, = 7f o
" bsinh(272) Jo g2(y) sin( ) Yy

Losung fiir A+B-+C+D=(*):

U= UL+ U + U3 F Uy
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