Matrix Factorization Example

Set up a 3x3 matrix

% Define the initial 3x3 matri x

A=1[211;
4 -6 0;
-2 7 2]
A =
2 1 1
4 6 0
-2 7 2
First: A=LU

Elimination Matrices

E21 =[100;-210; 00 1];

E31 =[100; 010; 10 1];

% Need to apply these to A to know t he next steps:
E31*E21*A

ans =

2 1 1

0 -8 2

0 8 3
E32 =[ 100, 010; 01 1];
U= E32 * (E31 * (E21 * A))
U=

2 1 1

0 -8 -2

0 0 1

% Construct L fromthin air
% Place nmultipliers in their positions
L=[1200;, 210; -1-1 1]

L =

1 0 0
2 1 0
1 -1 1

% Check that A=LU
checkLU = A - L * U
di sp(checkLU);
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o
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Where did this come from?

% In fact, L "undoes" elimnation:
E32inv =] 1 00; 010; 0-11];

E3linv =[1 00; 010; -10 1];
E21inv = [1 00; 21 0; 00 1];
alt L = E21linv * E3linv * E32inv
alt L =

1 0 0

2 1 0

-1 -1 1

% How do we know this is always possible?
% How do we know L is always | ower triangul ar?

Second: A=LDU

%% D consists of the
%% di agonal entries
D=[2 0 0; 0-80; 00 1];

% Construct the new U
%fromthe old U by

% di vi di ng by the diagonal
% entries

w2 =1112 1/2
0 1 1/4;
00 1];

% Verify the deconposition by reconstructing A fromlL, U and D
A reconstructed = L * D* U2

A reconstructed =

2 1 1
4 -6 0
-2 7 2

check = A - A reconstructed

check =

0
0
0
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