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1. (Wave equation with Dirichlet boundary conditions)

a) Find a formal solution of the problem

utt “ uxx 0 ă x ă π, t ą 0,

up0, tq “ upπ, tq “ 0 t ě 0,

upx, 0q “ sin3 x 0 ď x ď π,

utpx, 0q “ sin 2x 0 ď x ď π.

Hint. Similar problem to example 5.2 in [PR], but notice that the boundary conditions
here are Dirichlet boundary conditions. Use the trigonometric identities to obtain the
Fourier expansion of sin3 x.

b) Show that the above solution is classical.

2. (Wave equation with Newmann boundary conditions)
Find the solution of the problem:

utt “ uxx 0 ă x ă 1, t ą 0,

uxp0, tq “ uxp1, tq “ 0 t ě 0,

upx, 0q “ sin2 πx 0 ď x ď 1,

utpx, 0q “ cos πx 0 ď x ď 1.

Hint. Similar problem to example 5.2 in [PR].

3. (Heat equation with Newmann boundary conditions)
Solve the following problem

ut ´ 12uxx “ 0 0 ă x ă π, t ą 0,

uxp0, tq “ uxpπ, tq “ 0 t ě 0,

upx, 0q “ 1` sin2 x 0 ď x ď π.

4. (Heat equation with mixed boundary condtions)
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a) Find the solutions of the eigenvalue problem

d2X
dx2 ` λX “ 0 0 ă x ă π,

Xp0q “
dX
dx
pπq “ 0.

b) Solve the problem

ut ´ uxx “ 0 0 ă x ă π, t ą 0,

up0, tq “ uxpπ, tq “ 0 t ě 0,

upx, 0q “ sin
3x
2
` sin

9x
2

0 ď x ď π.
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