
HW 9

Math 501
Numerical analysis

Spring, 2007
California State University, Fullerton

Nasser M. Abbasi

August 13, 2021 Compiled on August 13, 2021 at 10:04pm

mailto:nma@12000.org


Contents
1 Source code 8

1.1 nma_inverse_power.m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
1.2 nma_inverse_shifted_power.m . . . . . . . . . . . . . . . . . . . . . . . . . 8
1.3 nma_power.m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
1.4 nma_shifted_power.m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
1.5 nma_test.m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

1



2

i-1\tJ+ 9 
tJ\A+0 so \ 

N a SSe A .\:;hq'); 

AP I \ \ \ I 'ZocJ 1­

{OWl p"t+<,v- A77b I'l w.~i 
'\~~4~fL ~('e '1(1,,.1 'f?Q-v<? 

w 

IY' :J~<' ~4 
<:""1 t.:»"f ~ e;'.,J..r 



3

- ---

'f/'-b l~ T I) ~~_{.J-v~ 4.1­
j) . 

l E?-\- A Io:Lo... Yl" .... I ~ A--crA-"­
/ ~ ...
 

7.- " ~ 

lJ r

3~1 Ax 
,J 

\"'CI- \ c~" 

A n ~ ~ 
A-or H---~ ~1~ [ k ! IL/ -- - {~'"J 

. . 
i <u..\A IA.Jl ,::: ~A '.e, 

r \a. T 
-~ (u)TAu. \ -; I (Ii)'Au' -= u - (a j A~ '=0 

(u.'J A ~"L =0 ~ 'I. -:TAlA.""L =I iu:"".J A (.(.,'L :-0 

)LlA' r lA.~ :: (,J 

LL -=-1 

-'A-x­

~':) tv' ~ ~r ~ ""'" 
"1" , 

,:A. 
~. 1­

:r 
:L'
{_I
A~ -- ( I J,. -t" a'1. u: +t:It ) A (~, 

-\-- A0, .... -~) 

'VI 

_1- -~ 
_ ~,\A.. +Q'llt~ · +q.,-~) ( - 6t'1. \4 t ­"'" -'r 

I ~t"\
~_\)T A \ -\- a ttll:£.<..=- a \ {j. lA., ... \" If) 

-t al.P..n' £i.1.. ,.~ ~~\~) AIA\ -t 0\~ {U"l .,.A l.{.-I­..- -+. Oll~ I caVIl-AlA.\ -t 



4

--------

7D W A--- ~ t"'t-~ ~r :x. Ax 

- CA~ liJS A 1)..' -;- . (2)• r 

~V\+ S·,., ~ (I) ~ (u') Ak\ -=- \/ 

(ulJ ~L ~ \ J. ~ ~ .» (~ )""\A Lt - \ a~ 

f)Jt!"-1+~ -l1..l(,e. 'I~ 
...-
60'>"\/ )+w-'\-- L2 J CdJVL 

\2.t- lV . +f-t.V­ ot.. 

:2. L.. L 

~I -+ y)-+ Gl 3 ---. 

, 
1/" .0- ~ tA' tA-t"~ .... 

-
~ CJ~ X. -::t 

n~A Vtt""'~ ~ .~+-



5

arne: --=---- _ 
Math 50 I - lumerical Analysis & Computation - Dr. Lee - Spring 2007 

Computer nt 04/04/2007 

1)	 Implement in MATLAB the following iterative Eigen methods: 
a) Power 
b) Inverse Power 
c) Shifted Power 
d) Shifted Inverse Power 

4 2 1 0 0 1 

1 4 1 1 0 1 

2) Suppose A = 2 1 4 1 2 • -(0)

and start With w = 1 , find with 10 iterations: 

0 1 1 4 1 1 

0 0 1 2 4 1 

-r-i­

a) 
b) 
c) 
d) 

The dominant eigenpair of A 
The least dominant eigenpair of A 
The eigenpair of A farthest to 2 
The eigenpair of A closest to 6.5 
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% 
% MATH 501, Computer Assignment 04/04/2007 
% by Nasser Abbasi 
% 
% test script to run problem 2 on the data given 

A=[4 2 1 0 0; 
1 4 1 1 0; 
2 1 4 1 2; 
0 1 1 4 1; 
0 0 1 2 4] ; 

initialEigenVectorGuess=[1 1 1 1 1] ; 

%use Matlab to see the values to verify aginst 

[v, 1] =eig (A) 

%Set parameters 
maxlter=10; 
delErr=O.OOOl; %not specified, try these 
delEps=O.0001; %not specified, try these 

[lambda]=nma~ower(A,initialEignVectorGuess,maxlter,delErr,delEps); 
fprintf( ' - - - - - - - - - - power result. Eigenvalue=%f\n' ,lambda); 

[lambda]=nma_inverse~ower(A,initialEigenVectorGuess,maxlter,delErr,delEps); 

fprintf( ' - - - - - - - - - - power inverse result. Eigenvalue=%f\n' ,lambda); 

[lambda,k]=nma_shifted~ower(A,initialEigenVectorGuess,maxlter,delErr,delEps,2) 

lambda=2+lambda;
 
fprintf( ' - - - - - - - - - - power shifted result. Eigenvalue=%f\n' ,lambda);
 

[lambda,k]=nma_inverse_shifted~ower(A,initialEigenVectorGuess,maxlter,delErr,d 

elEps,6.5);
 
lambda=6.5+lambda;
 
fprintf( · - - - - - - - - - - power inverse shifted result. Eigenvalue=%f\n' ,lambda);
 

TEST RESULT 
v = 

-0.3861 -0.6325 0.0000 0.2405 -0.5000 
-0.3861 -0.3162 0.4082 0.2405 0.5000 
-0.6354 0.0000 -0.8165 -0.8767 -0.0000 
-0.3861 0.3162 0.4082 0.2405 -0.5000 
-0.3861 0.6325 0.0000 0.2405 0.5000 

.i = 

7.6458 0 0 0 0 
0 5.0000 0 0 0 
0 0 3.0000 0 0 
0 0 0 2.3542 0 
0 0 0 0 2.0000 

---------- power result. Eigenvalue=7.645769 
---------- power inverse result. Eigenvalue=2.354139 
---------- power shifted result. Eigenvalue=7.645755 
---------- power inverse shifted result. Eigenvalue=7.645724 
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function 
[lambda_new, k) =nma_inverse_shifted-?ower (A, initialEigenVectorGuess,maxIter,delE 
rr,delEps,mu) 
% 
% MATH 501, Computer Assignment 04/04/2007 
% by Nasser Abbasi 
% 
% IMPLEMENT iterative Inverse shifted power method� 

w_old=initialEigenVectorGuess(:) ;� 
lambda_old=rand;� 
In=eye(size(A,l» ;� 
A=inv(A-mu*In) ;� 

for� k=l:maxIter 
w_old=w_old/norm(w_old) ; 
w_new=A*w_old; 
lambda_new=dot(w_old,w_new) ; 

if norm(w_new-w_old)<delErr I I abs(lambda_old-lambda_new)<delEps� 
break;� 

else� 
w_old=w_new;� 
lambda old=lambda_new;� 

end 
end 

function [lambda_new,k)=nma_shifted-?Ower(A,initialEigenVectorGuess, .. . 
maxIter,delErr,delEps,mu) 

% 
% MATH 501, Computer Assignment 04/04/2007 
% by Nasser Abbasi 
% 
% IMPLEMENT iterative shifted power method� 

w_old=initialEigenVectorGuess(:) ;� 
lambda_old=mu;� 
In=eye(size(A,l» ;� 
A=A-mu*In;� 

for� k=l:maxIter 
w_old=w_old/norm(w_old) ; 
w_new=A*w_old; 
lambda_ne_--dot (w_old, w_new) ; 

if norm(w_new-w_old)<delErr I I abs(lambda_old-lambda_new)<delEps 
break; 

else� 
w_old=w_new;� 
lambda old=lambda_new;� 

end 
end 
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1 Source code

1.1 nma_inverse_power.m� �
nction lambda_new=nma_inverse_power(A,initialEigenVectorGuess,maxIter,delErr,delEps)
%
% MATH 501, Computer Assignment 04/04/2007
% by Nasser Abbasi
%
% IMPLEMENT iterative Inverse power method

A=inv(A);

w_old=initialEigenVectorGuess(:);
lambda_old=rand;

for k=1:maxIter
w_old=w_old/norm(w_old);
w_new=A*w_old;
lambda_new=dot(w_old,w_new);

if norm(w_new-w_old)<delErr || abs(lambda_old-lambda_new)<delEps
break;

else
w_old=w_new;
lambda_old=lambda_new;

end
end

lambda_new=1/lambda_new;� �
1.2 nma_inverse_shifted_power.m� �
function [lambda_new,k]=nma_inverse_shifted_power(A,initialEigenVectorGuess,maxIter,delErr,delEps,mu)
%
% MATH 501, Computer Assignment 04/04/2007
% by Nasser Abbasi
%
% IMPLEMENT iterative Inverse shifted power method

w_old=initialEigenVectorGuess(:);
lambda_old=rand;
In=eye(size(A,1));
A=inv(A-mu*In);

for k=1:maxIter
w_old=w_old/norm(w_old);
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w_new=A*w_old;
lambda_new=dot(w_old,w_new);

if norm(w_new-w_old)<delErr || abs(lambda_old-lambda_new)<delEps
break;

else
w_old=w_new;
lambda_old=lambda_new;

end
end

lambda_new=1/lambda_new;� �
1.3 nma_power.m� �
function lambda_new=nma_power(A,initialEigenVectorGuess,maxIter,delErr,delEps)
%
% MATH 501, Computer Assignment 04/04/2007
% by Nasser Abbasi
%
% IMPLEMENT iterative power method

w_old=initialEigenVectorGuess(:);

lambda_old=rand;

for k=1:maxIter
w_old=w_old/norm(w_old);
w_new=A*w_old;
lambda_new=dot(w_old,w_new);
if norm(w_new-w_old)<delErr || abs(lambda_old-lambda_new)<delEps

break;
else

w_old=w_new;
lambda_old=lambda_new;

end
end� �
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1.4 nma_shifted_power.m� �
nction [lambda_new,k]=nma_shifted_power(A,initialEigenVectorGuess,�...

maxIter,delErr,delEps,mu)
%
% MATH 501, Computer Assignment 04/04/2007
% by Nasser Abbasi
%
% IMPLEMENT iterative shifted power method

w_old=initialEigenVectorGuess(:);
lambda_old=mu;
In=eye(size(A,1));
A=A-mu*In;

for k=1:maxIter
w_old=w_old/norm(w_old);
w_new=A*w_old;
lambda_new=dot(w_old,w_new);

if norm(w_new-w_old)<delErr || abs(lambda_old-lambda_new)<delEps
break;

else
w_old=w_new;
lambda_old=lambda_new;

end
end� �
1.5 nma_test.m� �
%
% MATH 501, Computer Assignment 04/04/2007
% by Nasser Abbasi
%
% test script to run problem 2 on the data given

A=[4 2 1 0 0;
1 4 1 1 0;
2 1 4 1 2;
0 1 1 4 1;
0 0 1 2 4];

initialEigenVectorGuess=[1 1 1 1 1];

%use Matlab to see the values to verify aginst

[v,l]=eig(A)
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%Set parameters
maxIter=10;
delErr=0.0001; %not specified, try these
delEps=0.0001; %not specified, try these

[lambda]=nma_power(A,initialEigenVectorGuess,maxIter,delErr,delEps);
fprintf('---------- power result. Eigenvalue=%f\n',lambda);

[lambda]=nma_inverse_power(A,initialEigenVectorGuess,maxIter,delErr,delEps);
fprintf('---------- power inverse result. Eigenvalue=%f\n',lambda);

[lambda,k]=nma_shifted_power(A,initialEigenVectorGuess,maxIter,delErr,delEps,2);
lambda=2+lambda;
fprintf('---------- power shifted result. Eigenvalue=%f\n',lambda);

[lambda,k]=nma_inverse_shifted_power(A,initialEigenVectorGuess,maxIter,delErr,delEps,6.5);
lambda=6.5+lambda;
fprintf('---------- power inverse shifted result. Eigenvalue=%f\n',lambda);� �
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