33.

34.

MATE 6677 assgnment 8

Formulateand prove Duhamels principle for solving the initial value problemfor the
nonhomogeneouseatequation

au-a,u=f(t,x), t>0, —00<X<o00
u(0,x) =0, —00 < X < 00
andapplytheprincipleto find the solution:
_(x-g)?

t oo
- 1 4(t-T)
u(t, x) IJ_m—Z\/n(t = T)e f(t,&)dg dt

a) Showthatfor n= 3, thegenerabolutionof thewave equatiorwith sphericasymmetry
abouttheorigin hastheform

U= F(r +ct) + G(r — ct)

r=1|X
r X

with suitableF, G.
b) Shaw thatthe solutionwith initial dataof theform
u=0, du=g(r)

(g evenfunctionof r) is givenby

1 r+ct
u=o5f _po@de (D

c) For

() = 1, 0<r<a
9ir) = 0, r>a

Find u explicitly from (1) in thedifferentregionsboundedoy thecones = a + ctin
tx spaceShaw thatu is discontinuousit (0, a/c), dueto focussingof thediscontinuity
of guatt = 0,|X| = a).

Marks:9+ 12 =21



