
Homework assignment 6

1. Examine the stability of the Douglass-Rachford method (7.3.10).

2. Exercise 12.1.4.

3. (Problem 3, Numerical Analysis Comprehensive Exam, August, 2007) Let function u(x, y) be
the solution to the following Dirichlet problem (which means Poisson equation with Dirichlet
boundary conditions):

{

∇2u , uxx + uyy = f in Ω,

u = 0 on ∂Ω,

where Ω = {(x, y) | |x| + |y| < 1}. Let and grid function v be defined on the uniform grid
over Ω̄ , {(x, y) | |x|+ |y| ≤ 1} (the closure of Ω). In other words, vlm denotes the value of v

at a point (xl, ym) = (hl, hm) in Ω̄, where h is the step size. Denote ∇2

h to be the standard
five-point Laplacian. Suppose that the grid function v is the solution to ∇2

hv = f over the
interior of Ω, and vlm = 0 on the boundary of Ω. Prove that there exists a constant C0 > 0
independent of h and u such that

‖u − v‖∞ ≤ C0h
2‖∂4u‖∞.

Here the maximum norm ‖ · ‖∞ is taken on all grid points in Ω.

4. Exercise 12.5.6.
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