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julia> using LinearAlgebra

julia> 1lim*1lim
-1 + 0im

julia> D=diagm([2+3im,2,-3,1]) ¢ D’MD 'MAJ(Y\‘ ﬂ'l} .

4x4 Matrix{Complex{Int64}}: M 'Hl\h M‘% K« . D(Tﬁ aﬁfé" S \R"o‘
2+3im 0+0im  0+0im 0+0im v < .

0+0im 2+0im  0+0im 0+0im U%M\MN Q‘ wy\’ 'mﬂfamm W ‘.FS CWMPlC}a‘
0+0im 0+0im -3+0im 0+0im

0+0im 0+0im 0+0im 1+0im

\
etk o vondst WA MM, o oaties wdam
julia> S=rand(4,4).-0.5 s X
4x4 Matrix{Float64}: w TN ?dﬂhv{
0.00262579 -0.13372 -0.335557 -0.0120293
-0.152103 -0.262071 -0.351501 -0.321613

0.12013 -0.130513 0.368826 -0.171375
-0.470957 0.485539 0.117832 -0.445887

Thot eolswn, ae Ha Gsonvw\m'o
1 [ . -
pratha Mhﬁ TANUPeR MakrS (25
julia> inv(S) \
4x4 Matrix{Float64}: uhm’b 9‘
17.4768 -8.04579 7.44301 2.47116
9.9785 -5.55521 2.95256 2.60291

-6.48615 2.04366 -0.942862 -0.936697
-9.30762 2.98899 -4.89552 -2.26597

julia> S*inv(s) uids Vo ~l—{% .
4x4 Matrix{Float64}: A "0 o Mb{’ 5 10
1.0 -5.4148e-17 .26485e-17 -1.55558e-17 \ﬂ" \d (“F ¢
-2.95067e-16 1.0 .17969e-17 2.0188e-17 ' 1 NII‘V.)(
6.55715e-17 -1.93271e-16 .0 5.12217e-17
-1.72653e-15 1.17576e-15 .19697e-15 1.0

Ths 16w est problew. Aemedrise bov sihnde 40t Koo
julia> A=S*D*inv(S) \D“G)L W

4x4 Matrix{ComplexF64}: N
-8.99433+0.137671im 3.46477-0.0633797im -1.64081+0.0586313im -1.59884+0.01946631im {Jduth*&LS
-14.3929-7.97483im 6.55304+3.67137im -3.23155-3.39631im -2.37502-1.12761im ‘k’{;,

10.3662+6.29849im -3.25654-2.89963im 2.89979+2.68239im 1.33906+0.890585im
-0.328753-24.6925im 0.128708+11.3677im -1.62735-10.516im 1.5415-3.49143im

\ (™) KN
julia> x@=rand(4)+rand(4)*1lim ld‘\\ 'J\DM&M ‘| M{"l'og‘ Mﬁf 'L"O SM

4-element Vector{ComplexF64}:

.
0.3646362473733564 + 0.2859359924723315im 'd{‘-‘ We 'ﬂt\'\p, p S (L‘i M, W

0.7144674878227177 0.5273087180605243im

0.4863921449522768:0.9256639388101893im H owld ewt b&b’\. Nak od  youc
+

0.1298430868896605 0.8692799405671106im [
tu&{“ as WLl .

julia> x=x0
for j=1:10
y=A*x
x=y/norm(y)
end

julia> x
4-element Vector{ComplexF64}:
0.014021934180851738 + 0.01826490607843221im

0.024578759305304863 + 0.3202638980053197im
-0.02353715395434897 - 0.26021021001426836im
0.02567700409881715 + 0.9096010330039171im
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julia> x=x0 P ! W M E +0 ed}'l‘(’ m ?Mo%
o o S danas ond M\lfbu.}l:u'&%um {o 16D.

x=y/norm(y)
end

julia> x ¢ '3
4-element Vector{ComplexF64}: wﬂ'om N 0"“«}0 I m
0.002260004914597034 - 0.004634087598469032im u% r ifﬂ»‘

-0.1309142135485839 + 0.268436760040169361im

0.1033955890071581 - 0.2120104172567377im

-0.4053499186909257 + 0.8311612182517631im

julia> x=x0 ' ,(_m)\_?
for j=1:200 \ oWS

y=A*Xx
x=y/norm(y)
end

julia> x
4-element Vector{ComplexF64}:

Rt et — 5eons WL @ MM}%M
0-5010040277781875 - 0.200156040593481951n Vo, Bofi, lwruer ore qoed
RpeRinations € on, mgowtv\or‘
M sy o froue eadi st
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Fagk o vt cheded Ui UW\NA-GY‘ by d‘ww,v-% W

julia> A*x./x
4-element Vector{ComplexF64}:
1.999999999999885 + 3.00000000000009731im

2.000000000000001 + 2.9999999999999973im
2.000000000000001 + 2.9999999999999982im
1.9999999999999993 + 3.0im
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X" *A*x/ (x"*x)
1.9999999999999998 + 3.000000000000001im
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Note that constructing a good test problem-is-an important
part of numerical computing.

Usually computers are used to solve problems that people can't
find the answer to. In that case, however, it is difficult to check
whether the answer produced by the computer is correct.

Again, what separates science from just simply making up
answers is having an analysis and confirmation of how correct
the answers are.

That's why it's important to construct problems to which one
knows the answer when testing and debugging computer
programs. Otherwise, the computer provides an answer but
there is no way to verify the answer is correct.

That's what we did here. By starting with the eigenvalues and

then constructing a complicated matrix using a similarity
transform that was guaranteed to have those same eigenvalues.
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