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Problema:

ut − kuxx = F (x, t), 0 < x < L, t > 0,

B0(u) = a(t), B1(u) = b(t), t > 0,

u(x, 0) = f(x), 0 ≤ x ≤ L.

a
B0(u) = αux + βu at x = 0; B1(u) = γux + δu at x = L.

a(t) = b(t) = 0F (x, t) = 0
B0(u) = u
B1(u) = u

B0(u) = ux
B1(u) = ux

Apply Separation
of Variables

Use Duhamel’s Principle: Solve

vt − kvxx = 0,

v(0, t; s) = 0, v(L, t; s) = 0,

v(x, 0; s) = f(x)− F (x, s).

Let u(x, t) = v(x, t) + w(x, t)
w(x, t) = [b(t)− a(t)] x

L
+ a(t).

Let u(x, t) = v(x, t) + w(x, t)
w(x, t) = α0(x)a(t) + α1(x)b(t),

α0(x) = (L−x)2

2L
, α1(x) = − x2

2L

Stop for now.

New Problem

vt − kvxx = G(x, t), 0 < x < L, t > 0,

B0(v) = 0, B1(v) = 0, t > 0,

v(x, 0) = g(x), 0 ≤ x ≤ L.

Let v(x, t) = u1(x, t) + u2(x, t).

u1t − ku1xx = 0,

u1(0, t) = 0, u1(L, t) = 0,

u1(x, 0) = g(x).

u2t − ku2xx = h(x, t),

u2(0, t) = 0, u2(L, t) = 0

u2(x, 0) = 0.
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