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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=[

HNOO

N N Se oSe

4 1
1 1
2 4
0 1
0

oOrHEFE AN

[=
N&K+HHEO

41;
initialEigenVectorGuess=[1 1 1 1 1];

$use Matlab to see the values to verify aginst
[v,1]=eig(R)

%Set parameters

maxIter=10;

delErr=0.0001; %not specified, try these
delEps=0.0001; %not specified, try these

[lambda]snma_pownr(A,initial!igoanctorGu.ns,naxIter,dalErr,dnlxpa);
fprintf (' ~-————====- power result. Eigenvalue=%f\n', lambda) ;

[lambda]=nma_inverse_powor(A,initialEiqonVectorGusss,maxIter,dolErr,dalEps);
fprintf (' --—---——---- power inverse result. Eigenvalue=%f\n',6 lambda) ;

[lambda, k]=nma_shifted power (A,initialEigenVectorGuess, maxIter,delErr, delEps,2)

lambda=2+lambda ;
fprintf('---------- power shifted result. Eigenvalue=%f\n',6 lambda) ;

[1ambdn,k]=nma_invcrae_ahifted_pow.r(A,initialnignnVectorGuoss,mantor,dolErr,d
elEps,6.5);

lambda=6.5+1lambda;

fprintf (' ~~~=—nm—m= power inverse shifted result. Eigenvalue=%f\n',k 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

l =

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




function

[lambda new, k] =nma_inverse shifted power (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=1l: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;

function [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,1l));

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 Source code

1.1 nma_inverse_power.m

nction lambda_new=nma_inverse_power (A,initialEigenVectorGuess,maxIter,delErr,delEps)
b

% MATH 501, Computer Assignment 04/04/2007
% by Nasser Abbasi

b

% 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*xw_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,maxIlter,delErr,d
b

% MATH 501, Computer Assignment 04/04/2007

% by Nasser Abbasi

b

% IMPLEMENT iterative Inverse shifted power method

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

for k=1:maxIter
w_old=w_old/norm(w_old);
w_new=A*xw_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)
b

% MATH 501, Computer Assignment 04/04/2007

% by Nasser Abbasi

b

% 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

1.4 nma_shifted_power.m

nction [lambda_new,k]=nma_shifted_power(A,initialEigenVectorGuess
maxIter,delErr,delEps,mu)

9\
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% MATH 501, Computer Assignment 04/04/2007
% by Nasser Abbasi

b

% IMPLEMENT iterative shifted power method

w_old=initialEigenVectorGuess(:);
lambda_old=mu;

In=eye(size(A,1));

A=A-muxIn;

for k=1:maxIter
w_old=w_old/norm(w_old);
w_new=A*xw_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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1.5 nma_test.m

o
b
o
h
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MATH 501, Computer Assignment 04/04/2007
by Nasser Abbasi

test script to run problem 2 on the data given
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0012 4];
initialEigenVectorGuess=[1 1 1 1 1];

%use Matlab to see the values to verify aginst
[v,1]=eig(A)

%Set parameters

maxIter=10;

delErr=0.0001;
delEps=0.0001;

Jnot specified, try these
Jnot specified, try these

[lambda]=nma_power (A,initialEigenVectorGuess,maxIter,delErr,delEps);
fprintf('-————---———- power result. Eigenvalue=Jf\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,de
lambda=6.5+1ambda;
fprintf (!

power inverse shifted result. Eigenvalue=/f\n',lambda);

1Eps,6.5);
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