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Legendre Polynomials

Degree (I) Legendre Polynomial (Py(u))

0 1
1 u s
2 t(3u?-1) =

2 \—’/ a4l

Qo
<8

3 > (5u° — 3u)

2 -0
4 ~(35u* — 30u% + 3)

1075 L a0 as Lo
u

E §{63u5 — 700 + 15u)

1
2
u = cosf fl P(u)Pp(u)du = 2+ 1 Oegr




plot of Py(cos#) for £ =0,1,2, 3: Legendre P()lyn()mials
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Solution to the North(+1) / South(-1) Potential Problem
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Truncated at £ = 51 term in the sum
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Holds for r < R

Vseries|[r_, theta_, R_, Imax_Integer]:
= Sum[coeff[l] * (r/R)M * LegendreP[l, Cos[theta]], {l,1,lmax, 2}(*step2 —> oddlonly*)];

Plot[Vseries[R, theta, R, 51], {theta, 0.01, Pi —
> ColorData[97][2], PlotPoints —> 100]
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Solution to the North(+1) / South(-1) Potential Problem

Interior potential V(r,8), Imax=61

wergence of truncated series to £1 step (Gibbs phenomenon at 6=7

1.0;—f\MiV\AA-

0 (Radlaﬁs)

Electric field E = —VV:

2%+1 1 o )
= Z T o H — Py(cos0) 7 + & sinf( Py (cos6) + Lcos0 P, (cos)) 0}

E’ ndd



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5

