229B: Numerical Methodsin Linear Algebra
Homework 4: due M onday 03/06/00

Problem 1: Solwe Exercise40.1

Problem 2: Considetthedifferenceequation:
—Up-1 + 4un Up+1 = fna
wheren = 0, ..., N. Sovethis equationwith

(b) fn=06(n) —d(n—N/2)

subjectto the following boundarycondition:

(1) uo = uny = 0;
(2) ur —u_1 =0, uyy1 —uy_1 =0;

(3) Ug = UnN, U—1 = UN-1.

Notethattherearesix differentboundaryalueproblems.In eachcase usethe appropriate
form of the DFT with eitherthe componeniperspectie or the perationalperspectie. If
necessarexpresshesolutionin termsof the coeficientsU,.

Problem 3: Write a matlab programto solve the discretePoissonequationon a squareusing
FFTs. Theinputs shouldbe the dimension/N anda squareN x N matrix of valuesof
fjk- Theoutputsshouldbean N x N matrix of solutionu, andthe residual||Tyxyu —
R2flla / | Tnxw]| - ||u]]- You shouldalsoproducethree-dimensionadlots of f andu. Your
programshouldnot have to be more thana few lines long if you useall the featuresof
matlab Usingyour matlabprogram,solve the following inputswith the Dirichlet boundary
condition:

@) fir = sin(555) - sin(35);

(b) fix = sin(3Z5) - sin(575) + sin(32%) - sin(FE%);

(c) f hasafew sharpspikes(bothpositive andnegative) andis 0 elsavhere.




