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2 | hw7_withsol.nb

For general E the solution is not continuous

Plot [Evaluate(
{sqrt[w([x]] yl[e, x] /yl[e, xmid], Sqrt[w[x]] y2[e, x] /y2[e, xmid]} /. e- 3],
{x, xmin, xmax}, PlotRange - {{0, 10}, Full}]

Check the series expansion

Plot[{y1[0.5, x], ylsmall[0.5, x]}, {x, 0, 0.5}]
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Now we plot the wronskian

The eigenvalues are 8, 24, 48 which are the zeros of the wronskian



Plot[W[e], {e, 5, 80} ]
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58 24 | ¢
Table[4 (n+1) (n+ 2), {n, 0, 2}]
(8, 24, 48)
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4 | hw7_withsol.nb

Now we show the first three eigenfunctions

Table [Plot [Evaluate[(Sqrt[w([x]] yl[e, x] /yl[e, xmid],
Sqrt(w[x]] y2([e, x] /y2[e, xmid]} /. e= ee] , {(x, xmin, xmax},
PlotRange » ({0, 5), Full}], {ee, {8, 24, 48} }] // TableForm
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Particle in a Sphere Part (e)

Plot[ { LegendreP[1.8, x], LegendreP[1.8, - x]},
{x, -1, 1} , PlotStyle +» {Red, {Blue, Dashed}}]

| R SO SR et SN B SN S N CRN AT G B S N (S DRFE N D

moa- Plot[ { LegendreP[2, x], LegendreP[2, - x]},
{x, -1, 1}, PlotStyle - {Red, {Blue, Dashed} }]
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Plot[ { LegendreP[2.2, x], LegendreP[2.2, - x] },
{x, -1, 1}, PlotStyle -» {Red, {Blue, Dashed} }]
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nlist = Linspace[-0.8, 10.2, (10.2 + 0.8) / (.025) + 1]

Manipulate[ Plot[ { LegendreP[v, x] , LegendreP[v, -x]},
{x, -1, 1}, PlotStyle -» {(Red, {Blue, Dashed} }, PlotRange » { -2, 2}],
{{v, -0.8, "v"}, nlist}, ControlType - Manipulator,
Appearance - "Open", AppearanceElements - {"StepRightButton"}]
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