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julia> using LinearAlgebra V\1°l
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julia> A=rand(5,5) .- 0.5 L

5x5 Matrix{Float64}: AR c'm * -HA\— Madni
-0.341857 0.041353 0.442328 -0.428871 0.253869
0.469352 0.281581 0.461852 0.178746 0.0226348
0.245477 0.0779004 0.102411 0.191063 -0.168007
-0.293541 -0.287088 -0.256939 0.198179 -0.482268
0.459791 0.41545 0.285071 -0.337974 -0.333454

julia> x@=rand(5) &— (ondow ﬁqwq; vedoy
5-element Vector{Float64}:

0.05089159757780837 Yor Hu power kol
0.9276924442873629

0.3217987911832698

0.27976382464703464

0.18882214600236114




julia> x=x0
for n=1:100 Povey” metod Yo
y:A*x - \
x=y/norm(y) fad om !.\'-"QVIV'
end

julia> x

5-element Vector{Float64}: 6— -ths D‘(’f"ﬂ)ﬁMt}:\-{
0.45490077231561543 L
-0.028869485787564746 uﬁjﬂWVQQQV
-0.2254325492964925
-0.36103000976800237
-0.7817092412794024
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julia> el=[1,0,0,0,0]
5-element Vector{Int64}:F§\-W»QMLNMM* be bC¥KV'w°%$+”
Mok, A Shondord  basis vedors .

julia> v=(x-el)/norm(x-el)
5-element Vector{Float64}:

-0.5220628447248398 » Me vad Welor V
-0.027649435388167477

-0.21590556728405913

-0.3457725572850218

-0.748673506626786 —he. Hrowsho\de re.Heckor.

julia> H=I - 2*y*y' k//
5x5 Matrix{Float64}:

0.454901 -0.0288695 -0.225433 -0.36103 -0.781709
-0.0288695 0.998471 -0.0119393 -0.0191208 -0.0414008
-0.225433 -0.0119393 0.90677 -0.149308 -0.323286
-0.36103 -0.0191208 -0.149308 0.760883 -0.517742
-0.781709 -0.0414008 -0.323286 -0.517742 -0.121024




julia> HAH=H*A*H Q"M blecle MQ"BW\ Maarvix

5x5 Matrix{Float64}:
-0.659561 -0.237617 -0.0404357 -0.171031 0.32689
-4.64348e-6 0.24284 0.249135 -0.107318 -0.622457

-1.24532e-6 {/-0.0435133 -0.144424 0.222133 -0.301417
2.04495e-6 |1-0.445165 -0.368262 0.702738 0.288816
1.19253e-6 0.0151674 -0.408974 0.0290171 -0.234732
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julia> X=x0
for n=1:10000 6——-n&ﬂk{ Swflv‘ surt X

y=A*X 4 a ﬁeod o.?pm‘!\fuqhgu
x=y/norm(y)
end
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julia> v=(x-el)/norm(x-el)

5-element Vector{Float64}:
-0.5220627079879024
-0.027645745563189186
-0.2159037973128917
-0.3457719826733547
-0.7486745140477299

julia> H=I - 2*y*y'
5x5 Matrix{Float64}:

0.454901 -0.0288656 -0.225431 -0.361029 -0.78171
-0.0288656 0.998471 -0.0119376 -0.0191182 -0.0413953
-0.225431 -0.0119376 0.906771 -0.149307 -0.323283
-0.361029 -0.0191182 -0.149307 0.760883 -0.517741
-0.78171 -0.0413953 -0.323283 -0.517741 -0.121027

julia> HAH=H*A*H
5x5 Matrix{Float64}:

-0.659563 -0.237615 -0.0404346 -0.171032 0.326885

PVl : .2447e-18 0.242845 0.249141 -0.107318 -0.622455
b : .03774e-17 | |-0.0435107 -0.144421 0.222133 -0.301418
N ] .21321e-18 | |-0.445167 -0.368263 0.702736 0.288812

\ g .19525e-16 0.0151695 -0.408973 0.029018 -0.234736

julia> B=HAH[2:5,2:5] &—estvuit thymativ B
4x4 Matrix{Float64}:
0.242845  0.249141 -0.107318 -0.622455

-0.0435107 -0.144421 0.222133 -0.301418
-0.445167 -0.368263 0.702736 0.288812
0.0151695 -0.408973 0.029018 -0.234736
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julia> eigvals(A)
5-element Vector{ComplexF64}:
-0.6595626323511271 + 0.0im
-0.5236845756168105 + 0.0im
0.008759836881232323 + 0.0im

0.5406744137537962 - 0.194327903559528671im
0.5406744137537962 + 0.194327903559528671im

: julia> eigvals(B)
-element Vector{ComplexF64}:

-0.5236845756168103 + 0.0im
0.008759836881232346 + 0.0im

0.5406744137537969 - 0.19432790355952861im

0.5406744137537969 + 0.19432790355952861im
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function QR ITERATION(A € R™*")
for k «+ 1,2,3,...
Q, R « QR FACTORIZE(A)
A+ RQ {\(ww\& LAM’}@W\\/ LR
return diag(R) MARYSE p\ B e
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julia> AA=copy(A)
for k=1:10000

2=qr (AA) Blode upper hie V\ﬁ h,o-\g all 14

AA=z.R*z.Q )
end Madnx '\"\\R" ,&\\ notes bCCdMﬁl
julia> AA L\SM il AMS"M\ (de“’ m\*l
5x5 Matrix{Float6d}: Fmmeclate
.+ -0.659563 0.173512 0.311192 0.257565 -0.0302395 W :(E
-3.0e-323 0.624229 -0.648052 | -0.0385789 -0.420734 20
- 1.0e-323 0.0690451 0.457119 0.419908 0.326988 1%ULCBMT1
-3.0e-323 -1.0e-323 -1.0e-323| -0.523685 0.240838 UWW
0.0 0.0 0.0 0.0 0.00875984
6 Jero U.wfb‘f\w\%\ 1D .
julia> eigvals(A)
5-element Vector{ComplexF64}:
-0.6595626323511271 + 0.0im Tm‘a\{ Wit cow \6)( O,OV\@F\@\‘G
-0.5236845756168105 + 0.0im N‘D\’ U\N\B’Ka
0.008759836881232323 + 0.0im £ 'H\BSQ u 'QM.WY\AW_“\L‘#N

0.5406744137537962 - 0.19432790355952867im
0.5406744137537962 + 0.19432790355952867im N}(}\M& I).E:\‘\N\WV\ (RN
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So the QR method found the eigenvalues with unique
magnitudes, but failed to find the ones that came in

complex-conjugate pairs...which instead lead to a 2x2
block on the diagonal...

We should have examined that 2x2 block more carefully
in class... 'l do that here in the notes...

julia> R=AA[2:3,2:3]
2x2 Matrix{Float64}:
0.624229 -0.648052
0.0690451 0.457119

 julia> eigvals(R)

2-element Vector{ComplexF64}:

. 0.5406744137537873 - 0.19432790355953317im
- 0.5406744137537873 + 0.19432790355953317im
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As there were a few minutes left in class, | began an application
of eigenvalues...
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The fact that B is symmetric and positive semi-definite means
that the eigenvalues are real and non-negative.

That means the eigenvalue of largest magnitude has to be
unique (not counting multiplicity) and so the power method
will always be able to find it.

Moreover since we'll be taking a maximum in the definition
of the norm, we only need the largest eigenvalue of B.

We'll start here next time...




