229B: Numerical Methodsin Linear Algebra
Homework 1. due Friday 01/21/00

Problem 0: Familiarizeyourselfto the matlabenvironmentusingthe matlabprimers. (Only ap-
plicablefor the peoplewho do not have muchmatlabexperience.)

Problem 1: GetSparséViatrix chapterof matlabmanual.Readpage®9-5to 9-14andfamiliarize
yourselfto the matlabsparsematrix ervironment.

Problem 2: Consideranm x m tridiagonalmatrix:

[ -1 0 0 07
-1 a -1 0
0 -1 o -1
T = ' 0> 1)
0
-1 a -1
| 0 0 -1 o]

wherea € R.
(a) Verify thattheeigervaluesof T,, aregivenby
Aj=a—2cos(j0), j=1,...,m,

wheref = 7=, andthataneigervectorassociateevith each); is

q; = [sin(j0), sin(256), - - - ,sin(mj@)]T.
(b) Underwhatconditionon a: doesthis matrix becomepositive definite?

¢ In thefollowing questionstake o = 2.

(c) Will the Jacobiiteration corverge for this matrix? If so, what will its corvergence
factorbe?

(d) Will the Gauss-Seiddterationcorverge for this matrix? If so, whatwill its conver
gencefactorbe?

(e) Forwhichvalueof w will the SORiterationcorverge?
Problem 3: Solwe Exercise33.2(in Trefethen& Bau)
Problem 4: Solve Exercise33.3

Problem 5: Solwe Exercise34.1(Note: Thereis atypo. In Equation(34.7),c,,_1 shouldbec,_;.)



