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3.Q1 [10 Points] PDE with Fourier transform

Eigenschatten

Solve the following partial differential equation on an infinite bar:

2. $el 1 stetig ouf garz R und I, f(x)
1" @aw, J) absolut integrabel, so gitt
g, t) = %H_,._ri.r. t+ule,t), reR t=0 5 ]
1.2
w(r,0) = re 27, relR

via the Fourier transform with respect to r. You must simplify your solution as much as possible
no unsolved integrals.

SO Bt
3(fog) = Vir. ]
Hints: You can proceed as follow:

) ) 4. Weltere nitzliche Transformationen:
o First, transforin the partial ditferential equation into a differential equation in time £ using the
Fourier transform. Use that, for a = 0,
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« Solve the solution of this ODE.

b (iwemt)
« Finally, take the inverse Fourier transform to find the solution u({x.t). Use that, for b = 0
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6.5 Superposition eines Dirichlet Problem

1

™

- Bestome Aip) bao. 2@ o =5 Db
* Spernondion.  des ,(osmju ' e
Formeln:
i) = £ “Bm «s(p) + BE)-sin(pn)] < g | b@ = 2 [Thor ces i o
w0 = [ o) ws ) + B sn (pr)] 4= £69 T Bm = 4 [ frmends

Benhsde we Despel 4 (Dode 42)
* Foucder T(O@(;rmﬁ.@br» des WE (o «)
« losen A cesulblesendan. ODE
¢ lvverse Fouries Tromslormafion  des Z&UKB/

Week 12 2 Seite 5



