MATH 546
Numerical Analysis of Evolution PDEs

Homework assignment 1
Date assigned: September 12, 2008
Due date: September 26, 2008

e Include a cover page and this problem sheet
e Include the printout of your program(s) (if any) for completeness
PROBLEMS:

1. Consider the following Neumann problem:

{ —Au=finQ, 0

%:honaQ.

Prove the integrability condition:

//Qfdx:—/thds.

2. Using Taylor series expansion find the order of the following formulas:
o U(2) & s (—u(z + Az) + 8u(z + Az) — 8u(z — Az) + u(z — 2Az))
o v (z) & 25 (u(x) — 2u(z + Az) + u(z + 2Ax))
o u(2) ~ 51— (u(z + Az) — u(z — Az))

3. Apply method of undetermined coefficients to derive second order scheme

for % using three points in the following way:

Uge = cru(k) + cou(k + 1) + csu(k + 2).
Can you derive second order scheme using two points?

4. Consider the following Dirichlet problem:

—Au = fin Q,
{ u = 0 on 0. (2)

Let €2 be square (0,1) x (0,1).

e Construct finite-difference approximation of problem (2) with Az =
Ay =1/5.
e Build matrix A corresponding to the approximate problem.

e Show that A is positive-definite.



