-2 -1 0

Let A=| 8 9

—6 7 8

(a) Find the LU-Factorization of A.

Apply COMBINE elem. row operations to zero out entries below the main diagonal, resulting in U:

-2 -1 0 1 0 0
A tReoRa, 0 1| =EA — E =410 — El'=
| —6 7 8 ] 0 0 1
[ -2 -1 0] [ 1 0 0] [
M 0 5 1 | = EsEqA —  Fy= 01 0 — E2—1:
L 0 10 8 ] | -3 0 1 ] L
[ -2 -1 0] i 0 0] [
(2Ra¥R37Rs, 5 1 |=EsEEiA = E=|0 10| = BE'=
L 0 6 ] L -2 1 | L
-2 -1 0
U= 0 5 1 and EsEyF\A=U = A=FE;'E;'E;'U
———
0 0 6 L
1 0 O
L=1] -4 1 0
3 2 1
-2 -1 0 1 0 O -2 -1 0
8 9 =1 -4 1 0 0 5
—6 8 3 2 1 0 0 6
-8
(b) Use A = LU to solve linear system Ax = b, where b = 23
—36
Y1 = -8 Y1 -8
Ly=b = { —dyi + o — g3 fomardSelve o b | = -9
3y1 + 2y2 + ys = -—36 Y3 6
—2331 — XTo = —8 X1 5
UX:y — 5%2 + &3 = -9 Mx: X9 = -2
6xrs = 6 T3 1
6
(¢) Use A = LU to solve linear system Ax = b, where b= | —25
10
Y1 = 6 Y1 6
Ly=b = { —dyi + o — g5 fomardSolve o b | = -1
3yi. + 2y + ys = 10 Y3 —6
—2x; - T2 = 6 T -3
Ux = y = 5x2 + o3 _ 1 Back-Solve _ 3 _ 0
6rs = —6 xs —1
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Find the LU-Factorization of A.

24
5

1
-2
9
-4 -11

3
—12
9
0

Apply COMBINE elem. row operations to zero out entries below the main diagonal, resulting in U:

Let A

EX 2.4.2:

— —
1 T 1
— —
e e < oS O O S O O o~ e < < S O O o~
e e =< o O —~H O o O —~H O e e - < S O~
e = e < o - O O o - n O 010?7“ o - O O
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I . . I .
i | = | o in Y
S 3 &
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— — —
c o o —~ o O O oS O O c o o —~ oS O O
o O —~H O e o~ < e e =< o O - O 00.|‘.|_‘
o - O O o - n O
—
[en) o O | o —H O AN o - o o
— O M O
— —
¥ o o , - o o o e e - o o o
T e
L - @
I I I I
g @ J 2
S S| S|
T 1 1 T
— 10 < W0 — 0 o~ 10 — 10 O 10
| | ,
— 10 O —
— - O — = MM AN — = O — e o e !
| | I
- - O < — = O <
— — [~
, , , 04%9,.(. 049_u0
— N o < — N © < — N O <
, , , - N o o —- N o o
mn O O O M O O O M O O O M o O O M o O O
L 1 l L L l L 1
e el i
o 4 o < ad
< 1 1 < 1
T » » T <
o 4 & e =
& + + < +
— al o0
= < < 5 <
< i i 2 0

—1 =1 =1 =1 -1
1 2 3 4 5 U

=F

U—= A

and E5E4E3E2E1A

1
-2

-4 —11

0

(©2015 Josh Engwer — Revised September 14, 2015



3
-1
1

6
0
2
8

Find the LU-Factorization of A.

-2 1
—6 8
-12 -15
-2 6

0
0
=
0
1
0
0
=
0
1
0
0
=
0
1
0
0
=
0
1
0
0
=
0
1

L

6 -2 1 1 0 0
(=5)R1+Ry—Ro 0 4 3 — B - -5 1 0
~12 —-12 -15 0 0 1
| 18 2 6 0 0 0
[ 6 -2 1 1 0 0
9Ry 4 B3 R 0 4 3 . 01 0
0 —-16 -13 2 0 1
| 18 -2 6 0 0 0
[6 -2 1 1 0 0
(—3)R1+Ra—sRa 0 4 3 B 010
0 —-16 -13 0 0 1
K 4 3 -3 0 0
(6 —2 1] 1 0 0
ARyt Ry Rs 0 4 3 B 01 0
0 0 -1 0 4 1
0 4 3| 0 0 0
[6 —2 1] 1 0 0
(=1)Ry+R4—Ry 0 4 3 — p— 0 1 0
0 0 -1 0 0 1
L0 0 0| 0 -1 0
6 -2 1
0 4 3
U= 0 o0 -1 and FEsE F3E:F1\A=U — A=FE;'E,'E;'E;'E;'U
0 0 0
1 0 0 0
5 1 0 0
L:
-2 -4 1 0
3 1 0 1
6 —2 1 1 00 0 6 —2 1
30 -6 8| 5 1 0 0 0 4 3
~12 —12 —15| | -2 -4 1 0 0 0 -1
18 -2 6 3 1 0 1 0 0
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