






In[1]:= a1 = 3; a2 = 0; a3 = -1; a4 = 0

Out[1]= 0

In[2]:= Plot@84 HSin@xDL^3, 4 HSin@xDL^3 - Ha1*Sin@xD + a2*Sin@2 xD + a3*Sin@3 xD + a4*Sin@4 xDL<,
8x, -Pi, Pi<, PlotRange Ø 8-4, 4<D

Out[2]=
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In[3]:= Plot@8H4 HSin@xDL^3 - Ha1*Sin@xD + a2*Sin@2 xD + a3*Sin@3 xD + a4*Sin@4 xDLL^2<,
8x, -Pi, Pi<, PlotRange Ø 8-4, 4<D

Out[3]=
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In[4]:= Plot@84 HSin@xDL^3, Sin@xD<, 8x, -Pi, Pi<, PlotRange Ø 8-4, 4<D

Out[4]=
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In[5]:= 1êPi*Integrate@Sin@xD*H4 HSin@xDL^3L, 8x, -Pi, Pi<D
Out[5]= 3
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Not very easy to do!Changing one coefficient tends to mess up the plot for the other coefficients! Takes a fair bit of trial and error to succeed.
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Slightly easier,but still nontrivial.
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Clearly the pink curveoverlaps the blue curvesignificantly. We expect a sizeable positive coefficient for a1.
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Nice illustration of thepower of inner products!
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In[6]:= Plot@84 HSin@xDL^3, Sin@2 xD<, 8x, -Pi, Pi<, PlotRange Ø 8-4, 4<D

Out[6]=
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In[7]:= 1êPi*Integrate@Sin@2 xD*H4 HSin@xDL^3L, 8x, -Pi, Pi<D
Out[7]= 0

In[8]:= Plot@84 HSin@xDL^3, Sin@3 xD<, 8x, -Pi, Pi<, PlotRange Ø 8-4, 4<D

Out[8]=
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In[9]:= 1êPi*Integrate@Sin@3 xD*H4 HSin@xDL^3L, 8x, -Pi, Pi<D
Out[9]= -1

In[10]:= Plot@84 HSin@xDL^3, Sin@4 xD<, 8x, -Pi, Pi<, PlotRange Ø 8-4, 4<D

Out[10]=
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Clearly there are positive andnegative areas, so we expect cancellations to give a small answer.
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In fact, they cancel totally,something you cannot tell by eye alone.
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If we flipped the pink curveover, it would better match the blue curve.
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It turns out that's all weneed to do.
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The pink curve appears towiggle too fast to be a good representation of the blue curve.



In[11]:= 1êPi*Integrate@Sin@4 xD*H4 HSin@xDL^3L, 8x, -Pi, Pi<D
Out[11]= 0
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Sure enough the answer is zero.




