(
(t), Bi(u)=0b(t), t>0, Solving the Nonhomogeneous Heat Equation with Nonhomogeneous BCs
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aBO(u) = aug + Bu at * =0; Bj(u) = yuy + 6u at o = L.

Apply Separation

Stop f .
of Variables op for now

Let u(z,t) = v(z,t) + w(z,t)
w(z,t) = [b(t) —a(t)] £ + a(t).

New Problem

Uy — kv = G(z,t), 0<z <L, t>0, Let u(z,t) = v(z,t) + w(z,t)
BO(U) = 07 Bl(v) = 07 > Oa w(:c,t) = aO(x)a(t) + Ck1(‘r) ( )7
v(z,0) =g(x), 0<x<L. ao(x) = (L;Lx) , a1(x) = — 3¢

Let v(x,t) = wi(x,t) + uo(z,t).

Uty — kulza: = 07 Uy — ku?xm - h(l‘, t)?
ul(O,t) = O, 'Lbl(L,t) = 0, UQ(O, t) = 0, UQ(L,t) =0
ui(x,0) = g(x). us(x,0) = 0.

Use Duhamel’s Principle: Solve

v — kv, =0,

v(0,t;8) =0, wv(L,t;s) =0,
v(x,0;8) = f(x) — F(z,s).




