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() Write down the Fourier (sine) series solution u(z, t) of the wave equation

Ut — Citar =0
an the interval 0 < z < L satisfying the houndary conditions
w0, =u(Lt)=0 for ¢>0
and the initial conditions
u(z,0)= f(z) and w(z,0)=0 for 0<z<L
(We did this in class. The coefficients of the series will be expressed in terms of
£
(b) Use the identity

sina cosh = o[sin(a +b) + sin(a — b)]
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to show that the above series solution u(z,f) can be transformed into into the
form

w(z,t) = F(z — ct) + F(z + ct)

where F(z) is the add periodic extension of /() (ic.. f extended o a odd function
on [~L, L] and then extended to a periodic function with period 2L on the whole
real line).

(¢) This last result is no surprise. Why not?




