
Gauss Elimination and LU Decomposition Example

Joong-Ho Won, Computational Statistics, SNU

System of equations Associated matrices

2x1 − 4x2 + 2x3 = 6 (1)

4x1 − 9x2 + 7x3 = 20 (2)

2x1 + x2 + 3x3 = 14 (3)

2 −4 2

4 −9 7

2 1 3


︸ ︷︷ ︸

A

(Step 1)
(2′) = (2) - (1)× 2; (1′)=(1); (3′)=(3) (2) = 2×(1) + 1×(2′); (1)=(1′); (3)=(3′)

2x1 − 4x2 + 2x3 = 6 (1′)

−x2 + 3x3 = 8 (2′)

2x1 + x2 + 3x3 = 14 (3′)

2 −4 2

4 −9 7

2 1 3


︸ ︷︷ ︸

A

=

1 0 0

2 1 0

0 0 1


︸ ︷︷ ︸

L1

2 −4 2

0 −1 3

2 1 3


︸ ︷︷ ︸

A
′

(Step 2)
(3′′) = (3′) - (1′)× 1; (1′′)=(1′); (2′′)=(2′) (3′) = 1×(1′) + 1×(3′′); (1′)=(1′′); (2′)=(2′′)

2x1 − 4x2 + 2x3 = 6 (1′′)

−x2 + 3x3 = 8 (2′′)

5x2 + x3 = 8 (3′′)

2 −4 2

0 −1 3

2 1 3


︸ ︷︷ ︸

A
′

=

1 0 0

0 1 0

1 0 1


︸ ︷︷ ︸

L2

2 −4 2

0 −1 3

0 5 1


︸ ︷︷ ︸

A
′′

1



(Step 3)
(3′′′) = (3′′) - (2′′)× (-5); (1′′′)=(1′′); (2′′′)=(2′′) (3′′) = -5×(2′′) + ×(3′′′); (1′′)=(1′′′); (2′′)=(2′′′)

2x1 − 4x2 + 2x3 = 6 (1′′′)

−x2 + 3x3 = 8 (2′′′)

16x3 = 48 (3′′′)

2 −4 2

0 −1 3

0 5 1


︸ ︷︷ ︸

A
′′

=

1 0 0

0 1 0

0 −5 1


︸ ︷︷ ︸

L3

2 −4 2

0 −1 3

0 0 16


︸ ︷︷ ︸

A
′′′

Thus

A = L1A′

= L1L2A′′

= L1L2L3A′′′

=

1 0 0

2 1 0

0 0 1


1 0 0

0 1 0

1 0 1


1 0 0

0 1 0

0 −5 1


2 −4 2

0 −1 3

0 0 16

 =

1 0 0

2 1 0

1 −5 1


︸ ︷︷ ︸

L

2 −4 2

0 −1 3

0 0 16


︸ ︷︷ ︸

U

.

2


