
Use Householder QR factorization to solve:





1 5 3

2 →1 3

→2 2 1

2 0 3



 x ↑=





2

0

1

0





& = -sign(x,
) II XII2

1. all Norm 2

H = 5- Burt 2
.
212

B = 2
3. Grass v Lecture 10 : Linear Least Square - Householder (1-3)

Ty 4. 197 B
ar factorization

Je solve linear least square access:

V = X-de,

5
. dicobea H · Givens Rotation(4- 5)

Goi &R Zahenvest Householder

4X3

1. Annihilate first column

1 Ilally = 12 + 22 + +2)2 + 22 = 13 Bi = 2

2 STj
2 = - ( )((z) = - 13

11

a =
- 2

2
u = a - xe,

2 =
4505 22 2, 4

. 605

indizosace-

11 2

2 &T

D
- 2 warig

- f (3) O

- 2

D

B,
= 0

. 0602
1 T3

2 D

T
O- 2 ↓

2 D

Hi = 5 - B,

4. 605
1000

I

2

- 2
:%8 - 00sor/400s 22,

V = (2
0001

1000 9.219
.21 - 9

.
21

0108
- 0

. 0602/ (0018

0001

-0. 277 -8 .555 0
.555-0.555

- 0. 247-8 .5550.
7590.

241
H

,
S

0.7590. 2410
.2410

. 555

8..759D.
241

- 0. 555 -0.
241

-3.60560. 2774 - 3
. 6056

z - 3
.
05090.1315

J 4
.05093

.8685

H
,
A =

· J - 2
.
05090. 1315

2. Annihilate second column of submatrix

-3.60560. 2774 - 3
. 6056

- 3
.
05090.1315

z - 3
.
05090.1315 Be = ,H

,
A =

4
.0509 3

.8685 ~
Az =

4
.0509 3

.8685
J

- 2
.
05090. 1315

J 2- 2
.
05090. 1315 &

7- 8. 5212)2+ /4.0509)2+ /- 2
.0509)2

Ilallz = 5
.
4703 = 0

. 02145
- 3

.
0509

a = 4
.0509 2 = - ((5.

4703) = 5
.
4703

- 2
.
0509

V = a - xe,

1- 3
.
0509 - 8. 5212

= 4
.0509 5

.
4703

D

=Tossa
- 2

.
0509 2 S



-
Hi = 5 - B

-

- 8. 5212

&-00 (4
.0509

=8.52124 .0509 -2 .0509]↑ - 2
.
0509

12
. 6108 - 34

.5185% 800214s
10 .2002↑ -34

. 5185

001 17.4761 - 8 .3079 4. 2061

- 0
. 55750.7404 -8.3748

&

H2 -> 0
.74040. 64800. 1782

-0
.
37480.1820

.9097

1 J DD

z
Hz =

HJ

J

-3.60560. 2774 - 3
. 6056

z 2
.
74215.4701

HzH,
A =

2
. 6274DJ

0 .7598DJ

S 3. Annihilate third column of submatrix

-3.60560. 2774 - 3
. 6056

2
. 6274

z 2
.
74215.4701

HzH,
A =

->Ay=

0 .75982
. 6274DJ

J 0 .7598D

2
llally = 2

.
735 Bv

,
2

. 6274

2 = - ( )(2 .735) =2
.
73593=

0 .7598 & 2

(S .362472 + 10.7598)2v = a - Se

= 0
.0681

2
. 6274 T 5

.
3624

T + 2
.
735 T

0 .7598 D 0. 7598

H = 5 - B

10
- ↑ So soo24 of- 0

.0681
07

28 .75534
.0243)=j - 0

.08 ↑ 4.07430 . 5772

& -0
. 9606 - 0. 2778

Hy -

- 0. 27780
.
9606

T DD

Hz = J Hz
D

-3.60560. 2774 - 3
. 6056

z 2
.
74215.4701

R and Q = HitztHzHzH,
A = -

-2
.7350DJ

J DD

can check &TATR and &2 = 5

Estgise ancos ar Factorization (Solving Least-square viel
minigaesonete a re R sor a



4. Compute c = ab

= HzHzH, b

&

2
.1937

: =
-0.36

- 0
. 2410

5. Solve RX = C for X !
Consume

& 153

2
.1937 2 -13

C =
A is 4x3 , only first 3 rows

A =
-0.36 -221 of R carry equation

- 0
. 2410 203

4 X 3

&

·: = 2
.1937

-0.36

-3.60560. 2774 - 3
. 6056

2
.
74215.4701

: R = z

J
-2

.7350D

RiX = G

&
-3.60560. 2774 - 3

. 6056

z
2

.19372
.
7421 X -5.4701

J
-0.36-2

.7350D

- 0
.1058

#X = 0
.3351

0. 1316


