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(* Jackson 3.1 %)

(¢ ————————————- *)
Cl ear [a, b]

Integrate[LegendreP[l, x], {x, 0, 1}]

N

2 Gamma[1 - | Gamma[ > ]

c[l_1:=Sqrt[Pil1/2/Gmm[l-]1/2]/Gmma[(3+]) /2]

Tabl e[c[n], {n, 0, 4}]

(1, Lo - , 0}
2

1
8
AllZ1:= @21 +1)y/2xcl ]+ (@™ (l +1) - (-1)"1 b2 (I +1)) /7 (@~ (2% +1) -b" (2] +1))
Tabl e [A[n], {n, 0, 4}]

1 3 (a?+b?) 7 (a* + b%)

[ , 0, -
2 4 (a®-b?) 16 (a” -b7)

. 0}

BIl _1:=(@=*1 +1) /2xcCc[l]=*
@™ +1) *br" @21 +1) - (-1)M *b™M (I +1) xa™ 2% +1)) / (bM(2%] +1) -a* (2% +1))

Tabl e [B[n], {n, 0, 4}]

3 (a®b? + a2 b?) 7 (a7 b* + a% b7)
{0, , 0, - , 0}
4 (7a3+b3) 16 (7a7+b7)
phid[r_, x_]:=Sum[(A[N] *r*n+B[n]/r”~(n+1)) »LegendreP[n, x], {n, 0, 4}]
phid[r_, x 1:=-0.17/; r<a
phid[r_, x_1:=1.1/;, r>b

phi4[rr, Cos[th]]

1 [3 (a®b2+a2b3) 3 (a?+b?)rr
2

+ Cos [th] +
4 (-a%+b3)rr2 4 (a®-b?)

1 7 (a”b* +a%b’) 7 (a*+b*)rrd
— |- - (-3Cos[th] +5Cos[th]?)
2 16 (-a’ +b7)rr* 16 (a’ -b7)

a=1; b=2;
phi [r_, x_]:=
Sum[ (A[n] *r*n+B[n] /r~(n+1)) xLegendreP[n, x], {n, 0, 100}]1 /; (r >1.0 && r < 2.0)

phi[r_, x 1:=-0.17/; (r<1.0 & x<0)
phi[r_, x_1]:=-0.1/; (r>2.0 & x> 0)
phifr_, x_.1:=1.1/;, (r <1.0 & x> 0)
phi[r_, x 1:=212.1/;, (r >2.0 & x<0)



2| hw6.nb

in2el:= Contour Pl ot [phi [Sqrt [x*2+y”~2], y/Sqrt [x"2+y”~2]], {x, O, 2}, {y, -2, 2}, PlotPoints -» 50]

2,

n2o= (* ContourPl ot [phi4[Sqrt [x"2+y"2],y/Sqrt [x"2+y"~2]1, {X, 0, 2}, {y, -2, 2}, Pl ot Poi nt s-»50] =)

inol:= Pl ot 3D[phi [Sqrt [x"2+y~2], y/Sart [x*"2+y”2]], {x, 0, 2}, {y, -2, 2}, PlotPoints -» 50]




