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]V]

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
07 [U11 U122  Up3]
A=LU = l21 1 0 0 Uz1 U2




EXAMPLE:01

1 2 4]
Find an LU Decompositionof |3 8 14
2 6 13.
1 2 4
A=[3 8 14|=LU
2 6 13
Where
1 0 0 Uy, U, Ugsl
L:[L21 1 O, U=120 Uy,, Usjs
Ly3y Lip 1 0 0 Uss
Ui1 Ui Uiz 1 2 4
LU=|Ly; Uix Ly Ugz + Usz Ly1U;p3 + Uy [3 8 14]
L31U11  L3qUqp + L3pUpy  L3gUjz + LapUyz +Uszzl 12 6 13




U11 — 1, U12 — 2, U13 — 4‘,

Now consider the second row

Lzl'[""rll =3 L'El x1=3 . Lg] =3

LoyUps +Uge =8 Sax 24U =8 S Use =2

LoyUyg + Usy = 14 S3xd44+Us;n =14 Co| Usg =2

Notice how, at each step, the equation in hand has only one unknown in it, and other quantities
that we have already found. This pattern continues on the last row

LylUn=2 Lyx1=2 _|Ly=2]|,

LagUjs + LagUse =6 . 2X24 Lpx2=6 .| Lyp=1

LU+ LappUsg +Usy =13 -, (2 X -L) + (1 X 2) +Usz3 =13 | Uz =3

We have shown that

1 2 4 1 00 I 2 4
A=13 8§ 4|1 =13 10 0 2 2
2 6 13 2 1 1 00 3

and thic 3¢ ann T IT Aerarmnaacitinmn of A



oy 3 1 ]
Find an LU Decomposition of [—6 4




