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Basic Plots
The following commands give plots similar to Figures 8.2 and 8.3 in the text.

p1 := Plot@LegendreP@n, sD �. n ® 81, 3, 5, 7, 9<,

8s, -1, 1<, PlotLabel ® "Odd Degree", ImageSize ® 8300, 200<D
p2 := Plot@LegendreP@n, sD �. n ® 80, 2, 4, 6, 8<, 8s, -1, 1<,

PlotLabel ® "Even Degree", ImageSize ® 8300, 200<D
GraphicsRow@8p1, p2<D
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As functions on the sphere, we can look at the plots with the following commands.



g@n_D := SphericalPlot3D@1 + LegendreP@n, Cos@tDD, 8t, 0, Pi<,

8tt, 0, 2 Pi<, Mesh ® None, PlotPoints ® 25, Boxed ® False, Axes ® FalseD
GraphicsGrid@88g@2D, g@4D, g@6D<, 8g@3D, g@5D, g@7D<<D

An Expansion Example (Mathematica version of Example 8.1 in text)

f@x_D := Piecewise@88-1, -1 £ x < 0<, 81, 0 £ x < 1<<D
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Assuming@l Î Integers, Simplify@%DD
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Notice that the Legendre coefficient corresponding to l = 0 is zero.
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ps@s_, N_D := Sum@fhat@@lDD LegendreP@l, sD, 8l, 1, N<D

Plot@8f@sD, ps@s, 3D, ps@s, 8D, ps@s, 21D<, 8s, -1, 1<D
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Spherical Harmonics
The code below generates Figure 8.6 in the text. By varying the parameters other spherical harmonics can be plotted
on the sphere.

splot@m_D :=

SphericalPlot3D@1 + Re@SphericalHarmonicY@5, m, t, pDD, 8t, 0, Pi<,

8p, 0, 2 Pi<, Boxed ® False, Mesh ® None, PlotPoints ® 25, Axes ® FalseD
GraphicsGrid@88splot@0D, splot@1D, splot@2D<,

8splot@3D, splot@4D, splot@5D<<D
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