
MATE 6677 assignment 8

33. Formulateand prove Duhamel’s principle for solving the initial value problemfor the
nonhomogeneousheatequation

∂tu − ∂xxu = f (t, x), t > 0, −∞ < x < ∞

u(0, x) = 0, −∞ < x < ∞

andapplytheprincipleto find thesolution:

u(t, x) = ∫
t

0∫
∞

−∞
1

2√π(t − τ)

−
(x − 2ξ)
4(t −τ)e f (τ, ξ) dξ dτ

34.

a) Show thatfor n = 3, thegeneralsolutionof thewaveequationwith sphericalsymmetry
abouttheorigin hastheform

u =
F(r + ct) + G(r − ct)

r
, r = | x|

with suitableF , G.

b) Show thatthesolutionwith initial dataof theform

u = 0, ∂tu = g(r)

(g evenfunctionof r) is givenby

u = 1
2cr∫

r +ct

r −ct
ρg(ρ) dρ (1).

c) For

g(r) = {1, 0 < r < a
0, r > a

Find u explicitly from (1) in thedifferentregionsboundedby theconesr = a ± ct in
tx space.Show thatu is discontinuousat (0, a/c), dueto focussingof thediscontinuity
of ∂tu at t = 0, | x| = a).

Marks:9 + 12 = 21


