Winter 2010 McGill University Math 581

Math 581: Partial Differential Equations II

Assignment 4
Due: March 05, 2010, Friday

1. Find all eigenvalues and the corresponding eigenfunctions to the following Neumann boundary
problem

L 2o

2. Find all eigenvalues and the corresponding eigenfunctions to the following periodic boundary

problem
—Upy = AU
u(x) = u(x + 2L)
02L u(z)dr = 0.

3. Consider the eigenvalue problem to the fourth-order elliptic equation
A%y = \u in Q
ulon =0,
where A%y = A(Au).

(a) Prove that

i. The eigenvalues are
D<A <A< <A< ee

ii. Let wy, € HZ(Q) be the corresponding normalized eigenfunctions. Then {wy,}$°, is
the orthonormal basis of L?((2).

(b) Find all eigenvalues )\ and eigenfunctions wy to

{%ggx:% o,

and verify that {w}3, is the orthonormal basis of L?*(Q).
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