Problem 1 (6 pts). Find continuous solution

Uy — 161, = 0, x>0, —c0o<t <@
“||’,—'D — 0;
Uy |i—o = 16 cos(x),

Uy |p—0 = 8 cos(4t).
Solution. u(x,t) = ¢(x + 4t) + (x — 4t). Initial conditions imply ¢(x) +
P(x) =0, ¢ (r)—v'(r) =4cos(x) as x > 0 and then ¢(x) —(x) = 4 sin(x),
o(x) = —(x) = 2sin(x) and
u(x,t) = 2sin(x + 4t) — 2sin(x — 4t) = 4sin(4t) cos(x) = > 4|t].

Then, as x = 0,t > 0 boundary condition implies 2cos(4t) + ¢'(—4t) =
8 cos(4t) and then ¢/(x) = 6sin(x) as < 0 and

u(x,t) = 2sin(x + 4t) + 6sin(z — 4t) 0 <z <4t



