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julia> A=rand(5,3)
5x3 Matrix{Float64}:
0.320727 0.388933
0.79072 0.0768611
0.419896 0.593692
0.756835 0.666969
0.360863 0.272446

0.681836
0.131238
0.212764
0.298797
0.0304287

julia> using LinearAlgebra

julia> norm(al-norm(al)*el)
1.549712159101821

julia> norm(al+norm(al)*el)
2.0070224773625043

julia> c=-norm(al)
-1.2678472897697846
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julia> al=A[:,1]

5-element Vector{Float64}:
0.32072700349930194
0.7907195643369205
0.41989585565864607
0.7568349909367742
0.3608625456766106

julia> el=[1,0,0,0,0]
5-element Vector{Int64}:
1

0
0
0
0

julia> v=(al-c*el)/norm(al-c*el)
5-element Vector{Float64}:
0.7915079732224451
0.39397643686384204
0.20921332989276997
0.37709343042901866
0.17979995229093407
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julia> Hl=I-2*y*y'
Matrix{Float64}:
.25297 -0.623671
.623671
.331188
.596945
.284626

-0.33118
-0.16485

0.91246
-0.15778
-0.07523

0.689565
-0.16485
-0.297132
-0.141674

julia> H1*A

5x3 Matrix{Float64}:
-0.818637
-0.524212
0.274504
0.0916533
-0.00186686

.53666e-16
.44245e-17
.56311e-17
.57246e-18

-0.

-0.269891
-0.240725

‘RGX‘;

8 -0.596945
-0.297132
-0.157786
0.715601

-0.135603

-0.284626
-0.141674
-0.0752331
-0.135603
0.935344

6
31

-0.511824
-0.462911

102747

4x2 Matrix{Float64}:
| -0.524212 -0.462911

0.274504 -0.102747
ot ¥ g1t . 0.0916533 -0.269891
SwoMatniy é -0.00186686 -0.240725

julia> el=[1,0,0,0]
4-element Vector{Int64}:

julia> norm(al-norm(al)*el)

11.159698689150701

éjulia> norm(al+norm(al)*el)
10.29886291075403804

julia> al=A2[:,1]

4-element Vector{Float64}:
-0.5242122774339462
0.2745044436144049
0.0916533453237448
-0.001866862337058023

julia> c=norm(al)
0.5987946411421512

julia> v2=(al-c*el)/norm(al-c*el)
4-element Vector{Float64}:

| -0.9683609450300623

| 0.2367032455778981
0.07903203321792718
-0.0016097822257824653

julia> v2x=[0,v2...]
5-element Vector{Float64}:
0.0

- -0.9683609450300623

0.2367032455778981
0.07903203321792718

g -0.0016097822257824653

julia> A2=(H1*A)[2:5,2:3]



julia> H2=I-2*v2x*v2x'
5x5 Matrix{Float64}:

0.0 -0.0 -0.0 )
-0.875446 0.458428 0.153063 -0.0031177
0.458428 0.887943 -0.0374143 0.000762081
0.153063 -0.0374143 0.987508 0.000254449
-0.0031177 0.000762081 0.000254449 0.999995

Pw& i T i) Fdanhity WYX

julia> H2*H1*A
5x3 Matrix{Float64}:
-1.26785 -0.818637 -0.511824
1.06978e-16 0.598795 0.317592
-1.02164e-16 -4.55617e-171 -0.293531
-2.55909e-17 1.19169e-16 {1-0.333591
-1.4966e-17 6.02808e-17 ||-0.239427

S

OMW MH{L‘W Fl.ﬂ -RU ’HK:A WQMM.-- jUIia> A3=(H2*H1*A)[3:5'3]

3-element Vector{Float64}:

| -0.2935307516889512
| -0.3335912868234489
g -0.23942713546125546

julia> al=A3[:,1]

3-element Vector{Float64}:
-0.2935307516889512
-0.3335912868234489
-0.23942713546125546

julia> c=norm(al)
0.5047462749013485

julia> v3=(al-c*el)/norm(al-c*el)

julia> el=[1,0,0]

3-element Vector{Int64}: 3-element Vector{Float64}:

-0.8892528309276273
. -0.37160908594303116
é -0.26671349784325754

julia> norm(al-norm(al)*el)
0.8976941077123972 \\ql\\ exlend Hu vedhor Yo wsler.

julia> v3x=[0,0,v3...]
5-element Vector{Float64}:
0.0
0.0

julia> norm(al+norm(al)*el)
0.46175805037442896

-0.8892528309276273
-0.37160908594303116
-0.26671349784325754




julia> H3=I-2*v3x*v3x'

5x5 Matrix{Float64}:
1.
I :‘, '0- . .
qu“m ! -0.581541 -0.660909 .474351
-0.660909 0.723813 -0.198226
Coytney.

-0.474351 -0.198226 0.857728

julia> R=H3*H2*H1*A

5x3 Matrix{Float64}:
-1.26785 -0.818637
1.06978e-16 0.598795
2.22239%e-16 2.49068e-17
1.65662e-17 -8.13371e-18
4.61204e-17 4.82014e-17

-0.511824
0.317592
0.504746

-5.78385e-17

-2.55356e-17
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julia> Q=H1*H2*H3
Matrix{Float64}:
.25297 0.303681
.623671 -0.724287
.331188 0.538698
.596945 0.297744
.284626 0.0658669

0.903252

0.0833204
-0.25326
-0.200685
-0.269777

-0.0620444
-0.222455
-0.630481
0.709889
-0.212639

Showld e A,

0.155149
-0.173246
-0.372118
-0.103868

0.892555

julia> Q*R
5x3 Matrix{Float64}:

0.320727
0.79072

0.419896
0.756835
| 0.360863

0.388933
0.0768611
0.593692
0.666969
0.272446

0.681836
0.131238
0.212764
0.298797
0.0304287

julia> opnorm(A-Q*R)

18.848100600596786e-16
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julia> R=H3*H2*H1*A - aug
5x3 Matrix{Float64}: R RER
-1.26785 -0.818637 -0.511824 Rz

1.06978e-16 @w598795 0.317592
2.2223%e-16 2.49068e-17 @u504746 D
1.65662e-17 -8. e-18 -5.78385e-17 Ars

4.61204e-17 4.82014e-17 -2.55356e-17
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julia> t1=A[:,1] julia> t2=A[:,2]-ql'A[:,2]*ql
5-element Vector{Float64}: [5-element Vector{Float64}:
0.32072700349930194 0.18184275754447027
0.7907195643369205 -0.4336992767939237
0.41989585565864607 0.3225695675421843
0.7568349909367742 0.17828760746761502
0.3608625456766106 0.039440768460186015

julia> ql=t1/norm(t1) julia> q2=t2/norm(t2)
5-element MectonfFloat64}: | 5-elementylector{Float64}:
@W25296974334940564 9.30368133755776483
0.6236709820790004 =0.7242871712523651
0.33118803742909025 0.5386981535554652
0.5969449136687432 022977441600471677
0.2846261916465791 . 0.06586693625874142

julia> t3=A[:,3]1-ql'A[:,3}*ql-q2'A[:,3]*q2
5-element Vector{Float64}:
0.4559128529500368
0.042055684005038535
-0.12783200125203328 Julia> Q=H1*H2*H3
-0.10129485816890359 5x5fMatinix {Float6d}:
-0.13616873043785052 -0.25297 0.303681 0.903252 -0.0620444 0.155149

-0.6236711/=0.724287 0.0833204 ) -0.222455 -0.173246

juliaz.q3=t8/norm(t3) -0.331188 \ 0.538698 -0.25326 -0.630481 -0.372118
5-élement Vector{Float64}: -0.596945 | 10.297744/ '1\-0.200685 0.709889 -0.103868
0.903251545618923 =0.284626, 0.0658669 “=0.269777 -0.212639 0.892555

0.08332044454069171
=0.25325992009949505
=0.2006847067642083
=0.26977659312981433
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