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LU FACTORIZATION WITH PARTIAL PIVOTING

Suppose we want to find the LU decomposition 𝑃𝐴 = 𝐿𝑈 for the following matrix using partial pivoting:

𝐴 =

1 2 −3 4
4 8 12 −8
2 3 2 1
−3 −1 1 −4

1 2 −3 4 0
4 8 12 −8 1
2 3 2 1 2
−3 −1 1 −4 3

𝐴 𝑝

Swap 𝑟! and 𝑟"

4 8 12 −8 1
1 2 −3 4 0
2 3 2 1 2
−3 −1 1 −4 3



LU FACTORIZATION WITH PARTIAL PIVOTING

Annihilate 
below 
0,0

4 8 12 −8 1
1 2 −3 4 0
2 3 2 1 2
−3 −1 1 −4 3
*from previous slide …

4 8 12 −8 1
!
" 0 −6 6 0
!
# −1 −4 5 2

$%" 5 10 −10 3

Swap 𝑟"
and 𝑟#

4 8 12 −8 1

$%" 5 10 −10 3
!
# −1 −4 5 2
!
" 0 −6 6 0

4 8 12 −8 1

$%" 5 10 −10 3
!
# $!& −2 3 2
!
" 0 −6 6 0

Annihilate 
below 
1,1

4 8 12 −8 1

$%" 5 10 −10 3
!
" 0 −6 6 0
!
# $!& −2 3 2

Swap 𝑟$
and 𝑟#



LU FACTORIZATION WITH PARTIAL PIVOTING

Annihilate 
below 
2,2

*from previous slide …

4 8 12 −8 1

$%" 5 10 −10 3
!
" 0 −6 6 0
!
# $!& −2 3 2

4 8 12 −8 1

$%" 5 10 −10 3
!
" 0 −6 6 0
!
# $!&

!
% 1 2

Therefore,

𝐿 =

1 0 0 0
$%" 1 0 0
!
" 0 1 0
!
# $!&

!
% 1

, 𝑈 =

4 8 12 −8
0 5 10 −10
0 0 −6 6
0 0 0 1

, 𝑃 =

0 1 0 0
0 0 0 1
1 0 0 0
0 0 1 0


