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Example 1V.25

Linear system of equatibns:

=N W

1 + 3z + T3 + 234
1 - 43’)2 —+ 2933 + T4
2¢1 + 6z + z3 + 3z
2¢1 + Dbdxzoe + r3s -+ L4
— Compute LU decomposition of A:
1 -3 1 2
A0 1 4 2 1.
g = = 2 6 1 8
2-5 & 1

\l/ lo1=1, 31 =2, Iy =2

1 3 1 2

1 1 1 1 -1
A = 2 0O -1 -1
2| -1 -1 =3

\L ls2 =0, lgp = —1

3 1 2
1 =]

1
@ _ | 1
AT=1 2751 -1 -
2 —-1| 0 —4

\L l43:0




1 -3 1 2
(3) _ 1 1 1 -1
= 2 0} -1 -1
2 -1 0| —4
Hence,
 § 0O 0 O 1 3 1 2
1 1 0 0 0 1 1 -1
=12 o910 YTloe o -1 =
2 -1 0 1 0O O 0 —4
1
Using forward substitution, we solve Ly = b = g
4
nn = 1
Yy = 3—1-1=2
ys = 2—2:1-0-2=0
ys = 4-2:1-(-1)-2-0-0=4

Using backward substitution, we solve Ux = y and obtain

= O N



If we want to solve now Az = , We can again use the

W o N W

LU decomposition of A:

1. Solve Ly = by forward substitution

W o N W

3
-1
0
—4

|

2. Solve Uz = ¢ by backward substitution

—1
1
-1
|

|



Example 1V.28

Compute LU decomposition of

I' 2 & -1
2 4 5 3
A= 0 1 4 3
2 2 1 0
Step 1: eliminate ag-?g, §j =234
1 2 3 1
2] 0 -1 1
of 1 4 3
21 -2 -5 =2

Pivot element ag? = (0 = exchange rows 2 and 3:

_1__ 2 3 1 1
0 1 4 3 - 3
2 0 -1 1 |’ 12
21 -2 =5 =2 4
Step 2: eliminate a,glz) §=3 4

1 2 3 1

0] 1 4 3

2 0] -1 1

2 =2 3 4



Step 3: eliminate a&%%

Hence,



