Solve the following Cauchy problem for the nonhomogeneous wave equation.
U (6, 1) — Uy (2, ) =1, —00 < x < 400, t > 0,
u(x, 0) = x?,
u(x,0) = 1.

Solution:
For Cauchy problem

U (X, £) — A% Uy (x, £) = f(x,8), —00 < x < 400,t > 0,
u(x,0) = @(x),
u (x,0) = P(x)
we have the next solution

t x+a(t-1)
u(x,t) = o(x + at) ; o - at) f Y(z)dz + —f f f(z,t)dz dr.
x at x—a(t-7)
In our case
a=1,
flx,t) =1,
p(x) = x?,
Y(x) = 1.
Thus
1) <p(x+at);<p(x—at) _ (x+t)2;(x—t)2 242

X

) [ Yz =[x = (et - - 0) =

)—f fxtza((ttrr))f(z T)dzdr—-f fx+((ttrr)) dT:%fot(JH't—T—x"‘t_T)dT:

g 2| ¢
=f(t—r)dr=(tr——) =—
2 2

0 0

Thus we have
2

t 3
u(x,t):x2+t2+t+?=x2+§t2+t.

Answer:

3
u(x,t) = x? +§t2 + t.
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