Math 270C: Assignment 2
Due Friday, January 27 (late homework accepted)

NOTE: Please note that there is no class on Wednesday, January 25.
This class meeting will be held at a different day and time, to be determined
later.

[1] Let Dy, represent the discrete Laplace operator in two dimensions
arising from the discretization of

—(Ugy + Uyy) = f(2,y), (x,y) € Q= (0, 1)?, u(z,y) =0 if (z,y) € 09,

with the standard five-point, second order, discretization to approximate
Ugy + Uyy. Assume that h = Az = Ay, with 29 = 0,2; = jh, 7 =0,..., N,
N = 17 and Yo :Ovy] :jh7j:O7"'7N7 Yn = 1.

(a) Verify (analytically) that the (N —1)* (N —1) eigenvectors of Dy, are
the discrete functions s*152) whose (4, j)th entry is given by sin(k,7x;) sin(kemy;)
for a value of ky in {1,..., N — 1} and ko in {1,..., N — 1}, and z; = i(1/N),
yj = J(1/N).

(b) Give a formula for the eigenvalues of Dj,.

[2] Show that the Gauss-Jacobi iteration can be written in the form
z* D = 2®) 4+ Hr®) where r®) = b — Az®) . Repeat for the Gauss-Seidel
iteration.

[3] Repeat problem [2] from Assignment 1, using now the SOR method
with a value of w = 1.5.



