Serie 7

1. (Wave equation with Dirichlet boundary conditions)

a) Find a formal solution of the problem

Uy = Uyy O<x<m t>0,
u(0,t) = u(m,t) =0 t>=0,

u(x,0) = sin® x 0<x<m,

ur(x,0) = sin2x 0<x<m.

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 sin’ x.

b) Show that the above solution is classical.

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

U = Uy O<x<l1, t>0,
u(0,1) = uy(1,6) =0 >0,

u(x,0) = sin® x 0<x<l,

uy(x,0) = cosmx 0<x<L

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

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

U — 12u,, =0 O<x<m >0,
uy(0,1) = uy(m,t) =0 =0,

u(x,0) =1+sin’x 0<x<m.

4. (Heat equation with mixed boundary condtions)



a) Find the solutions of the eigenvalue problem

d>x
@—F/U(:O 0<x<m,
dx
X(0) = —(m) =0.
(0) = ()
b) Solve the problem
U — Uyy =0 O<x<m >0,
u(0,1) = uy(m,t) =0 t=0,
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u(x,0)=51n7+sm7 0<x<m
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