
Fourier Series

Representing a constant function

fkx_, k_, a_ := Sum4 Sin2 j + 1 Pi x / a  2 j + 1 Pi, j, 0, k

fk[x, 2, 3]
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Plotfk[x, 0, 3], {x, 0, 3}
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Plot1, fk[x, 0, 3], fk[x, 1, 3], {x, 0, 3}
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Plot1, fk[x, 0, 3], fk[x, 20, 3], {x, 0, 3}
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bx_, j_, a_ = Sin2 j + 1 Pi x / a

Sin
1 + 2 j π x
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Plotb[x, 0, 3], b[x, 1, 3], {x, 0, 3}
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Plot1, fk[x, 100, 3], {x, 0, 3},

PlotStyle → Red, Thick, Black, PlotRange → {0, 1.3}
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13.2.11

Ax_, j_, a_ = bx, j, a
By_, j_, a_, b_ = Cosh2 j + 1 Pi y / a - Coth2 j + 1 Pi b  a Sinh2 j + 1 Pi y / a

Sin
1 + 2 j π x
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Cosh
1 + 2 j π y
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 - Coth
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 Sinh
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ux_, y_, k_, a_, b_ := Sum4 Ax, j, a By, j, a, b  2 j + 1 Pi, j, 0, k

Plot3D[u[x, y, 0, 3, 2], {x, 0, 3}, {y, 0, 2}]

Plot3D[u[x, y, 1, 3, 2], {x, 0, 3}, {y, 0, 2}]
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Plot3Du[x, y, 20, 3, 2], {x, 0, 3}, {y, 0, 2}, PlotRange → {0, 1.3}

Plot3Du[x, y, 100, 3, 2], {x, 0, 3}, {y, 0, 2}, PlotRange → {0, 1.3}

13.3.3

fx_, k_, L_ := Sum4 Sinj Pi  2 Cosj Pi x / L  j Pi, j, 1, k
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Plotf[x, 1, 3], {x, 0, 3}
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Plotf[x, 3, 3], {x, 0, 3}
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Plotf[x, 5, 3], {x, 0, 3}

0.5 1.0 1.5 2.0 2.5 3.0

-1.0

-0.5

0.5

1.0

fourier.nb     5



Plotf[x, 7, 3], {x, 0, 3}
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Plotf[x, 7, 3], f[x, 9, 3], f[x, 11, 3], f[x, 13, 3], f[x, 15, 3], {x, 0, 3}
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Plotf[x, 105, 3], {x, 0, 3}
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ux_, t_, k_, L_ :=

Sum4 Sinj Pi  2 Cosj Pi x / L E^-j^2 Pi^2 t / L^2  j Pi, j, 1, k
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Plot3D[u[x, t, 3, 3], {x, 0, 3}, {t, 0, 1}]

Plot3D[u[x, t, 5, 3], {x, 0, 3}, {t, 0, 2}]
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Plot3D[u[x, t, 105, 3], {x, 0, 3}, {t, 0, 2}]
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