QUESTION
Y (x,t) satisfies the wave equation

Y=Yy t>0 0<2<a,
with
Bx
Y (z,0) = — Yi(z,0) =0, Y(0,t) =0, Y.(a,t)

(a) Show that
Bz [csinh 2
= LY (2,t) = — - P
ylz,5) = LY (,1) a  s?acosh?®
(b) Use the complex inversion formula to find Y (z,t).

ANSWER

Yala,t) = 0= A(s)2 (ef® + et + £) =0
= Y(x,s) =52 Be sinh %

as as? cosh *%

(b) Simple pole at s =0

=0.

o Br  BcE+0(s?)
Bz Besz
= @ amo TOW
= Res(0) =0

cmi

o, use ’Hopital’s rule.

Simple poles at s, = (2n + 1)

Be e* sinh =%

Res(Ye™,s,) = lim —

s—sn ( 32% sinh % sinh % + 25 cosh %

fc? et sinh 2t
@ Ay

Y(z,t) = i Res(sy,) + Res(—sy,)

n=1

=83 (-1 . (2n+ 1wz

(2n + L)met

= Sin COS

— 72 (2n 4 1)2 2a
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