






























Note that I have redefined the way I write F so that I don't have to skip the even numbered n's.  Basically, the way this is
written makes it so that I am counting by odds, 2n-1 for n=1 => 2(1)-1=1, for n=2 => 2(2)-1 = 3, for n=3 => 2(3)-1 = 5 etc.

In[1]:= f@x_, nmax_D := ‚
n=1

nmaxi
k
jj 4

ccccccccccccccccccccccccccH2 n − 1L π
 Sin@H2 n − 1L π xDy

{
zz

In[2]:= f@x, 3D

Out[2]=
4 Sin@π xD
ccccccccccccccccccccccccccc

π
+

4 Sin@3 π xD
ccccccccccccccccccccccccccccccc

3 π
+

4 Sin@5 π xD
ccccccccccccccccccccccccccccccc

5 π

Now I'll plot the first few terms of this thing.

In[3]:= Plot@f@x, 3D, 8x, −4, 4<D
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Out[3]= h Graphics h

Using more terms smooths this out.

In[4]:= Plot@f@x, 10D, 8x, −4, 4<D
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Out[4]= h Graphics h
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f@x_D := 1 + ‚
n=1

5 i
k
jj 4

ccccccccccccc
n2 π2

 HCos@n πD − 1L CosAn π
x
cccc
2
Ey
{
zz

Now, Just to show what it looks like;

f@xD

1 −
8 Cos@ π xcccccc2 D
cccccccccccccccccccccccccccc

π2 −
8 Cos@ 3 π xccccccccc2 D
ccccccccccccccccccccccccccccccc

9 π2 −
8 Cos@ 5 π xccccccccc2 D
ccccccccccccccccccccccccccccccc

25 π2

And the plot looks lie the following

Plot@f@xD, 8x, −4, 4<D
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Okay, so the function that we are plotting is pretty easy.

In[24]:= Plot@x2, 8x, 0, 1<D
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Out[24]= h Graphics h

First I'll do the even half range expansion

feven@x_, L_, nmax_D :=
L2

ccccccc
3

+ „
n=1

nmax
i
k
jjjjH−1Ln 

4 L2

ccccccccccccc
n2 π2

 CosAn π
x
cccc
L
Ey
{
zzzz

feven@x, L, 5D

L2
ccccccc
3

−
4 L2 Cos@ π xccccccL D
cccccccccccccccccccccccccccccccccc

π2 +
L2 Cos@ 2 π xcccccccccL D
ccccccccccccccccccccccccccccccccc

π2 −
4 L2 Cos@ 3 π xcccccccccL D
ccccccccccccccccccccccccccccccccccccc

9 π2 +
L2 Cos@ 4 π xcccccccccL D
ccccccccccccccccccccccccccccccccc

4 π2 −
4 L2 Cos@ 5 π xcccccccccL D
ccccccccccccccccccccccccccccccccccccc

25 π2

The first term is just the space coordinate, the second term just normalizes the length to length 1, and the last term tells how
many terms are being evaluated.  I plotted it from -2 to 2 so that you could see how the series looks beyond the domain that
we evaluated the integral on.  Note that it is a pretty good match from x=0 to L.

Plot@feven@x, 1, 3D, 8x, −2, 2<D
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Plot@feven@x, 1, 10D, 8x, −2, 2<D
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Note that it doesn't really take a lot of terms to do this.  Pretty nifty.  Now lets try that with the sine series half range
expansion.

In[30]:= fodd@x_, L_, nmax_D := „
n=1

nmax
i
k
jjjj
i
k
jjjj

2 L2 H−2 + H2 − n2 π2L Cos@n πD + 2 n π Sin@n πDL
cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

n3 π3

y
{
zzzz SinAn π

x
cccc
L
Ey
{
zzzz

In[31]:= Plot@fodd@x, 1, 10D, 8x, −2, 2<D
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Out[31]= h Graphics h

Blech, not so good.  Lets try it with more terms  And note that the expansion beyond the range that we were worried about,
0<x<L is now an odd periodic function.
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In[34]:= Plot@fodd@x, 1, 25D, 8x, −2, 2<D
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Out[34]= h Graphics h

Better, but still not as good as the cosine series.  Lets get rediculous.

In[35]:= Plot@fodd@x, 1, 200D, 8x, −2, 2<D
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Out[35]= h Graphics h

With 200 terms of the series, it finally looks pretty good, but note that at the edge of the range we were working on, things
are still getting bad.
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Define the input function.

In[3]:= funcinput@x_, nmax_D :=
1
cccc
3

+ ‚
n=1

nmaxi
k
jjj
H−1Ln 4
cccccccccccccccccccc

n2 π2
Cos@n π xDy

{
zzz

Now setup the solution found for the problem

In[1]:= y@x_, nmax_, c1_, c2_D := c1 Cos@xD + c2 Sin@xD +
1
cccc
3

+ ‚
n=1

nmaxi
k
jjj H−1Ln 4

ccccccccccccccccccccc
n2 π2 − 1

 Cos@n π xDy
{
zzz

In[14]:= inputfunctionplot = Plot@funcinput@x, 10D, 8x, 0, 5<D
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Out[14]= h Graphics h

As I mentioned, I simply choose zero for the two constants, basically plotting the particular solution.

In[22]:= outputplot = Plot@y@x, 10, 0, 0D, 8x, 0, 5<, PlotRange → 880, 5<, 80, 1<<D
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Out[22]= h Graphics h
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In[18]:= Show@8outputplot, inputfunctionplot<D
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Out[18]= h Graphics h

Given problem on website.nb 2




