
229B: Numerical Methods in Linear Algebra
Homework 4: due Monday 03/06/00

Problem 1: SolveExercise40.1

Problem 2: Considerthedifferenceequation:

� ���������
	���� � ��������������
where� ��������������� . Sove thisequationwith

(a) �����! ;
(b) ������"$# ��% � "$# � � �'&)( %

subjectto thefollowing boundarycondition:

(1) ��*+���-,.��� ;
(2) �/� � �/���0�1�����-,2�� � �-,0���3��� ;
(3) ��*+���-,4�-�/�������-,0��� .

Notethattherearesix differentboundaryvalueproblems.In eachcase,usetheappropriate
form of the DFT with either the componentperspective or the perationalperspective. If
necessary, expressthesolutionin termsof thecoefficients 576 .

Problem 3: Write a matlabprogramto solve the discretePoissonequationon a squareusing
FFTs. The inputs shouldbe the dimension � and a square� 89� matrix of valuesof�;: 6 . The outputsshouldbe an � 8.� matrix of solution �<: 6 andthe residual =�> ,+?),@� �A�B � = B & =�> ,C?), =ED�= � = . You shouldalsoproducethree-dimensionalplotsof � and � . Your
programshouldnot have to be more than a few lines long if you useall the featuresof
matlab. Usingyour matlabprogram,solve thefollowing inputswith theDirichlet boundary
condition:

(a) �;: 6 ��FHGJIK# :ML,2�� %2D FHGJI�# 6 L,2�� % ;
(b) �;: 6 ��FHGJIK# :ML,2�� %2D FHGJI�# 6 L,2�� % �
FHGJI/#2N :OL,2�� %�D FHGJIK#/P 6 L,2�� % ;
(c) � hasa few sharpspikes(bothpositiveandnegative)andis � elsewhere.


