
229B: Numerical Methods in Linear Algebra Final
Project/Report: due Friday 03/24/00

For ourfinal project/report,pleaseselectonefrom thefollowing two choices:

Choice 1: Describeyour thesis(in factany) projectandhow to apply themethodswe learnedin
this courseto solve your problem.If you alreadyappliedsomeof themethodsto your own
problem,thatwouldbegreat,but youdon’t haveto solveyourproblemcompletely. Youcan
justwrite yourplanof actionsto solveyourproblem.

Pleasewrite by wordprocessingsoftware.It shouldbelessthan10pages.

Choice 2: Solveall of thefollowing problems.

Problem1: Which of CG, GMRES,CGN, or BCG would you expectto bemosteffective for the
following ����� problems

�����
	
, andwhy?

(a) A densenonhermitianmatrixwith � ������
, all but threeof whoseeigenvaluesare

approximatelyequalto � � .
(b) The same,but with all but threeof the eigenvaluesscatteredabout the region

� ���������������� �!�"��$# � �%�'&)(*��+,��� �-�"�
.

(c) A sparsenonhermitianmatrix with � �.���/
but only

��10
nonzeroentries,with

eigenvaluesasin (a).

(d) A sparsehermitianmatrixwith � �2���3
whoseeigenvaluesarescatteredthrough

theinterval 4 �1#�����5 .
(e) Thesame,exceptfor outlyingeigenvaluesat

$678�
and

��$#911
.

(f) Thesame,but with additionaloutliersat � � , � �� , and � ��1 .
(g) A sparse,normalmatrix with � �:�� 3

whoseeigenvaluesarecomplex numbers
scatteredabouttheannulus

�;�=<>�?<@�
A
.

Problem2: A Matlabprogramimplementingmultigrid to solve the discretemodelproblemon a
squareis availablevia anonymousftp at
ftp://math.ucdavis.edu/pub/users/saito/mg/,bycourtesyof Prof.Jim
Demmel at UC Berkeley. Start by running the demonstration(type mgdemo and
testfmgv). Then, try runningtestfmg for different right-handsides(input ar-
rayb), differentnumbersof weightedJacobiiterationsbeforeandaftereachrecursive
call to the multigrid solver (inputsjac1 andjac2), anddifferentnumbersof itera-
tions (inputiter). Thesoftwarewill plot theconvergencerate(ratio of consecutive
residuals);doesthis dependon thesizeof

	
, the frequenciesin

	
, thevaluesof jac1

andjac2? For whichvaluesof jac1 andjac2 is thesolutionmostefficient?

Problem3: Analyzecomputationalcomplexity of theFFT-basedmethod(in factFastSineTrans-
form) andthemultigrid methodfor the1D Poissonequationwith B discretizedpoints
with theDirichlet boundarycondition.Describeprosandconsof thesetwo methods.


