
In[3]:= NN = 100; H** number of intervalle for @0,pD, so we get NN+1 points! **L
FF = 30; H** number of fourier coefficients **L

In[5]:= xPos@i_D := i
p

NN
;

HH := xPos@1D - xPos@0D;

Let's choose some arbitrary initial condition for testing ... 

In[7]:= u0 = TableBCos@ 2.2 i ê NND
2

NN
¶

i i < NN ê 2
NN - i True

, 8i, 0, NN <F;

ListPlot@8xPos@ÒD, u0PÒ + 1T< & êü Range@0, NND, Joined Ø True, PlotRange Ø 8-1, 1<D
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The fourier coefficients are (i guess) 
bn = Ÿ0

pgHxL sinH nx L „ x, because we have a discrete function this simplifies to  

bn = ⁄i=1
N

Ÿxi-1
xi Jgi-1 + Hgi - gi-1L

x-xi-1
xi-xi-1

N sinHn xL „ x

The inner integral can be solved explicitly 
(where xa = xi-1, xb = xi and  gi-1 = gH xaL, gi = gH xbL , h = xb - xa): 

FullSimplifyBŸxa
xb
Jga + Hgb - gaL *

Hx-xaL

Hxb-xaL
N Sin@n xD „x,

Reals,
TransformationFunctions Ø Prepend@

Function@x, x - ÒD & êü FlattenüMap@8Ò, -Ò< &, 8xb - xa ã h< ê. Equal Ø SubtractD, AutomaticD

F

ga h n Cos@n xaD-gb h n Cos@n xbD+Hga-gbL HSin@n xaD-Sin@n xbDL

h n2

We can (if we wish to do so) use this term to directly compute the fourier coefficients: 



In[9]:= b = TableB

NB
2

p

1

n2 HH
‚

i=1

NN
Hu0PiT HH n Cos@n xPos@i - 1DD - u0Pi + 1T HH n Cos@n xPos@iDD +

Hu0PiT - u0Pi + 1TL HSin@n xPos@i - 1DD - Sin@n xPos@iDDLLF,

8n, 1, FF<

F;

b êê BarChart
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The solution is then: 

ManipulateB

PlotB‚
n=1

FF
bPnT Sin@n xD Cos@n tD, 8x, 0, p<, PlotRange Ø 8-1, 1<F,

8t, 0, 10<

F

t

3.02
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We can look at the solution for all times directly: 

2   schwing.nb



Plot3DB

‚
n=1

FF
bPnT Sin@n xD Cos@n tD, 8x, 0, p<, 8t, 0, 10<,

AxesLabel Ø 8x, t, u<,
Mesh Ø 80, 11<

F
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