Diagonalizability

When is a matrix called diagonalizable?
bt (A-DL) FAM=GM #hen (%)
X = [7('! S S K’L]

AX = XD 2 A=xDx™
d:ﬁg(,)\t, ’ "'->‘n)‘

= A i dn‘aaonali-za“e .
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Similar Matrices

Related definition: Two matrices A and B are called similar if there exists
an invertible matrix X so that A = XBX!.

In that sense: “Diagonalizable” = “Similar to a diagonal matrix".
Observe: Similar A and B have same eigenvalues. (Why?)
ik Av =AYV, B=XKAX, then w=XTv ¢¢
e ~ o -
BwW =XAXIXTv) = xTAV = \y
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Eigenvalue Transformations (1)
What do the following transformations of the eigenvalue proble
do?

Shiftt A— A—ol

(A-4T) % =(X - $)X

Inversion. A — A~1

ATAN = AT OK) S Ak

Power. A — Ak

Ak" A)( 2 oo 2 )\kx
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Eigenvalue Transformations (I1)

Polynomial A — aA? + bA + cl

(ak +bA+cl)x = (eX+brto) x
Similarity T~YAT with T invertible
(T7AT)Y = TYATTx= ATIX

y= T &
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Sensitivity (1) | #F93

Assume A not defective. Suppose X;U\i( =D. Perturb A— A+ E.
What happens to the eigenvalues?

[

! - .
(’Q“'E) X = %—v nok rcmoiba"lojﬂm‘q
= A*E [ D":L Qe sl'm”w' -:3 Some %3kv‘ﬂ‘\’§
- S“\‘P"“ (//‘,ll) s an eignpaiy &F P (or A*E)

(D) v pv
For (PUD)V | (oo iwokbe because?
(Ib‘_l ')) g V=V W(© 6 ?L\v‘/ an Q1 r\\/vgvc

o e 0ot i kg S NE

[(rn) I < (W
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Sensitivity (1)

AI.
X"YA+E)X=D+F. w—l < | FI. D:{ -,\h)
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Demo: Bauer-Fike Eigenvalue Sensitivity Bound [cleared)]
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Power lteration
What are the eigenvalues of

Assume |A1] > |A2| > --- > |A,| with eigenvectors x1, ...

Further assume ||x;|| = 1.
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Power lteration: Issues? 3(.3.'., tor. £)

Ko
What could go wrong with Power Iteration?
AR L~ ] fic normnel e o
— =90 nf Gn 1SyQ i ymd:{c(e"w‘ .
= 1) 7 (As] e e




What about Eigenvalues?

Power lteration generates eigenvectors. What if we would like to know

eigenvalues?
7 .

A)(=)\\)( . )\\é !j;f' ,
T .
}\‘:. ﬁﬁ%x— R a}/zetg)) t;,uoﬂe,,.t.
also on esbmere o{ o 'fnearé/" &‘00» value.
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Convergence of Power Iteration

What can you say about the convergence of the power method?
Say ng) is the kth estimate of the eigenvector x1, and

I

€ = Hxl — Vg_

\Ml

e~
A-_L — Gw BTk

(P
et ™ 1 L N(%\I‘T()ke/:
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Inverse lteration

Describe inverse iteration.

@lc*‘

_ 31)”’

l)‘clcseﬂ: -6

\ Aand-coltest =9 )
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Rayleigh Quotient lteration

Describe Rayleigh Quotient Iteration.
q(;z A ﬂk
Xd X
<
L = (A~ ol Xy

B =

Demo: Power Iteration and its Variants [cleared]

135



