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r?R" 4+ rR' — A>R = 0 with |R(0)| < 0.

The eigenfunctions will be given
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and it follows that the solution to the corresponding R function that is bounded
at the origin is given by
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where, without loss of generality, we have taken the free integration constant
associated with the R, () functions to be “1” since it will be absorbed into A,
in any event. Thus, the general solution to Laplace’s equation that satisfies the
boundary conditions and is bounded at the origin is given by
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where we have integrated by parts repeatedly. We see that if n is even then
A, =0 and if n is odd, then

)

8

9rn3ad3n’

A, =

Therefore, the solution may be written in the form (map n — 2n + 1)

8 o= r3@n ) sin (3 (2n + 1) 9]
0
u(r,6) = g~ Z a3@ntD) (20 4 1)° D

.Z §8(6’“ {Cmf‘mep{)

Questwn 2.5.8(a): The pde and boundary conditions are given by

Au=0,0<a<r<b 0<0<2nr,

with
u(a,d) = sin (f) and u (b,8) = 2sin (0) cos (#) = sin (26) .

The general solution to Laplace’s equation in polar coordinates may be written
in the form

u(r,8) = Ao+Boln(r Z [(— + B,r" ) cos (nf) + (% + Dnrn) sin (nG)] :
The orthogonality conditions are

x( 2m
y Snng cosmgp ol@ = / sin (nf) cos (mf) dd =0V n >0 and m > 1,
e 0

T[g‘ . 2
f’ﬂ MAGSnM G OéG = / sin (nf) sin (mf) df = 16pm ¥ n,m > 1,
0

T[‘ p 27
fT(CGSNGG‘?SWIQ"OZQ’ = cos (nh) cos (mb) df = mopm ¥ n,m > 1,

0 T 0s
.iy ( 2 o(-T(g"'"&‘,__{? 27
J Cesnbolg — / cos (nh) df = 2mdn0 and/ sin (nf) dd =0, Vn > 0.
0 0

Application of the b

vy condition along r = a leads to

sin (8) = Ag+Bo In (a Z K— + Bna ) cos (nf) + (% + Dna") sin (nﬁ)} :

o™ § 71 Sy

i n=0  which implies that
Ao + By ln (a) =10,

Ap
— +Bpa"=0vVn>1,
an



C
=l y Dja=1,
a

&+Dna"=0‘v’n22.
aTL

Application of the boundary condition along r = b leads to
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