
229B: Numerical Methods in Linear Algebra
Homework 1: due Friday 01/21/00

Problem 0: Familiarizeyourselfto thematlabenvironmentusingthematlabprimers. (Only ap-
plicablefor thepeoplewhodonot havemuchmatlabexperience.)

Problem 1: GetSparseMatrix chapterof matlabmanual.Readpages9-5 to 9-14andfamiliarize
yourselfto thematlabsparsematrixenvironment.

Problem 2: Consideran ����� tridiagonalmatrix:
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(a) Verify thattheeigenvaluesof
���

aregivenby� � � ��"!$#&%('�)+* ,(- � * � � �/.0.0.1� � �
where, � 2354�6 , andthataneigenvectorassociatedwith each

� �
is

7 � �98 ';:=<>)+*?,@- � ';:=<1)A!/* ,(- � ����� � ';:=<>)B�C* ,(-EDGF .
(b) Underwhatconditionon � doesthismatrixbecomepositivedefinite?H In thefollowing questions,take � � ! .
(c) Will the Jacobiiterationconverge for this matrix? If so, what will its convergence

factorbe?

(d) Will the Gauss-Seideliterationconverge for this matrix? If so, what will its conver-
gencefactorbe?

(e) For whichvalueof I will theSORiterationconverge?

Problem 3: SolveExercise33.2(in Trefethen& Bau)

Problem 4: SolveExercise33.3

Problem 5: SolveExercise34.1(Note:Thereis atypo. In Equation(34.7), J 3LKM6 shouldbe JON KM6 .)


