Fourier Series Solution 13.5.11
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flx_1=x(x-a)

out[33l= 3

out34= (-3 +X) X

In[35]:= A[j_, x_] = Sin[j Pi x/a]
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out3sl= Sin [
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nser- bj[3_] = (2/a) Integrate[ £[x]A[F, x], {x, 0, a}]
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In[37]:= B[j_, y_] =bj [j] EA (— 3j Piy/a)
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In[38]:= u[x_, Y_, k_] := Sum[A[j, x] B[j, y] ’ {j, 1, k}]

e~ Plot[{£[x], u[x, 0, 101}, {x, 0, a}]
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o)~ Plot [{£[x], u[x, 0, 101}, {x, -2a, 2a}]
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nss)- Animate[Plot[u[x, y, 10], {x, 0, a}, PlotRange » {-2.5, 0}], {y, 0, 3}]
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Compare to heat equation
wee- HB[3_, t_] =bj[3] EA (-sart[] Pi/a] t)

lSe_\/? gt(

-2+2Cos[j ] +3wsin(] n])
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In[53]:= hu[x_, t_, k_] t= Sum[A[j, x] HB [j, t], {j, 1, k}]
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s~ Plot3D[hu[x, t, 10], {x, 0, a}, {t, 0, 1}, PlotRange - All]
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nss)- Animate[Plot[hu[x, t, 10], {x, 0, a}, PlotRange » {-2.5, 0}], {t, 0, 3}]
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nse)- Animate[Plot[{u[x, t, 10], hu[x, t, 101}, {x, 0, a}, PlotRange » {-2.5, 0}], {t, 0, 3}]
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In[58]:= Animate[
Plot[{u[x, t, 10], hu[x, t, 101}, {x, 0, a/ 10}, PlotRange -» {-0.5, 0}], {t, 0, 3}]
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