
Recitation 7. Fourier method for the bounded string
1. Consider three functional spaces on the segment [0, l] :

u|x=0 = 0, u|x=l = 0, (1)

ux|x=0 = 0, u|x=l = 0, (2)

ux|x=0 = 0, ux|x=l = 0, (3)

Prove that the Laplace operator in any of these three spaces is self-adjoint.

2. Find the eigenvectors and eigenvalues of the Laplace operator in

a. the space (1)

b. the space (2)

c. the space (3)

3. Find the Fourier series in the space (1) for f(x), l = π:

a.f(x) = sign (x− π
2
)

b.f(x) = |x− π
2
|

c. f(x) = (x− π
2
)2

4. Solve the following mixed problems:

utt = uxx, u|x = 0 = 0, u|x = π = 0, u|t = 0 = ϕ, ut|t=0 = ψ

a. ϕ = |x− π
2
|, ψ = 0

b. ϕ = 0, ψ = (x− π
2
)2.

5. Solve the following mixed problems:

a.
utt = uxx + sinx sin t, u|x=0 = 0, u|x=π = 0, u|t=0 = 0, ut|t=0 = 0

b.
utt = uxx, u|x=0 = 0, u|x=π = sinωt, u|t=0 = 0, ut|t=0 = 0.

Investigate the answer with trespect to ω.

Solved in the class: 1, 2a, 2b, 3a, 4a, 5a

HW: 2c, 3b,c, 4b, 5b
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