Solution Key for Assignment 5, 412, Applied PDE
4.4.9
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4.4.10 (a)

u(0,t) = u(L,t) =0

a7
E is a constant.
4.4.10 (b)
u.(0,8) = 0,u(L,t) =0 = u(L,t) =0
dE
E is a constant.
4.4.10 (c)
u(0,t) = 0,ux (L, t) = —yu(L,t), (v > 0)
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E will decrease in time if w(L,0) = 0.

4.4.10 (d) If v < 0, E will increase in time if «(L,0) = 0.

4.4.10 (c) and (d) If we define E*(t) := E(t) + %(u(L,t))Q, then this quantity
is called the total energy and we need v > 0 to make sure that this quantity is
nonnegative for arbitrary initial data. Note that E*(t) is constant in time.
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4.4.12
Assume uy,us are solutions to (4.4.1) to (4.4.3), then we know u = u; — uy is also a
solution.

By (4.4.15),
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= (30?2 + S0)dx = 0

u =0, u, =0

= u(x,t) = constant
u(0,t) =0, u(L,t) =0,
= u(x,t) =0,

= U1 = Usy.



