
QUESTION
Y (x, t) satisfies the wave equation

Ytt = c2Yxx, t > 0, 0 < x < a,

with

Y (x, 0) =
βx

a
, Yt(x, 0) = 0, Y (0, t) = 0, Yx(a, t) = 0.

(a) Show that

y(x, s) = LY (x, t) =
βx
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(b) Use the complex inversion formula to find Y (x, t).

ANSWER

(a) s2Y − sY (x, 0)− Yt(x, 0) = c2Yxx
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(b) Simple pole at s = 0
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⇒ Res(0) = 0

Simple poles at sn = (2n+ 1) cπi
2a
, use l’Hôpital’s rule.
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