Some simple numerics

Emmanuel’s implementation of LU

function [L,U] = myLU(A)

n = size(A,1);
U=A; L =eye(n;

for k = 1:n-1,
for j = k+1:n,
L(j,k) = U(j,k)/UK,K);
U(j,k:n) = U(j,k:n) - L(j,k)*U(k,k:n);
end
end

Testing it

A = randn(10);
(L, U] = myLU(A);

L =
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-1.4429 0.3645 -0.1860 -0.0155 -0.0597 -0.
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U =
0.2920 1.1619 0.5872 -0.2427 -0.4357 -0.
0 6.6432 1.4838 -1.1834 -1.8363 -1.
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norm(A - L*U)/norm(A)
ans =
5.9505e-16
norm(A - L*xU,’fro’)/norm(A,’fro’)
ans =
4.6219e-16
Instability of LU decomposition

epsilon = 1le-20;
A = [epsilon 1; 1 1]

A:

0.0000 1.0000
1.0000 1.0000

[L, U] = myLU(A);
tildeA= L*U

tildeA =

0.0000 1.0000

1.0000 0
b = [1; 0];
x = A\b
X:
-1
1

% This is is the correct solution

tildeA\b

"
I



% This is completely wrong!

The difference between A\b and inv(A)*b

10000;
randn(n) ;

n
A

tic, x = A\b; toc
Elapsed time is 21.228614 seconds.
tic, invA = inv(A); toc

Elapsed time is 60.599312 seconds.



