
Linear Algebra
LU DECOMPOSITION NUMERICAL METHOD



LU – DECOMPOSITION METHOD

• LU Decomposition method to solve a set of

simultaneous linear equations.

• In Linear Algebra, the LU decomposition method

decomposition which write a matrix as the product of a

lower triangular matrix and an upper triangular matrix.

The product sometimes includes a permutation matrix as

well. The decomposition is used in numerical analysis to

solve system of linear equations or calculate the

determinat.



METHOD

• For most non-singular matrix [A] that one could  conduct 

Gauss Elimination forward elimination steps.

• [A] =[L][U]

Where

[L]= lower triangular Matrix

[U] = upper triangular Matrix



Way to use

Given [A][X]=[C]

1. Decomposition [A]=[L][U]

2. Solve [L][Z]=C

3. Solve [U][X]=Z

A=𝐿𝑈 =

1 0 0
𝑙21 1 0
𝑙31 𝑙32 1

𝑢11 𝑢12 𝑢13
0 𝑢21 𝑢22
0 0 𝑢33



EXAMPLE:01

𝐹𝑖𝑛𝑑 𝑎𝑛 𝐿𝑈 𝐷𝑒𝑐𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑜𝑓
1 2 4
3 8 14
2 6 13

A=
1 2 4
3 8 14
2 6 13

=LU

Where 

L = 

1 0 0
𝐿21 1 0
𝐿31 𝐿32 1

,   U = 

𝑈11 𝑈12 𝑈13
0 𝑈22 𝑈23
0 0 𝑈33

LU= 𝐿21

𝑈11 𝑈12 𝑈13
𝑈11 𝐿21𝑈12 + 𝑈12 𝐿21𝑈13 + 𝑈23

𝐿31𝑈11 𝐿31𝑈12 + 𝐿32𝑈22 𝐿31𝑈13 + 𝐿32𝑈23 + 𝑈33

=
1 2 4
3 8 14
2 6 13



𝑈11 = 1;𝑈12 = 2;𝑈13 = 4;



𝐹𝑖𝑛𝑑 𝑎𝑛 𝐿𝑈 𝐷𝑒𝑐𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑜𝑓
3 1
−6 −4


