
Diagonalizability

When is a matrix called diagonalizable?
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det A XI if AI GM then Xi it
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AX XD AIFFage in

A is diagonalizable



Similar Matrices

Related definition: Two matrices A and B are called similar if there exists
an invertible matrix X so that A = XBX�1.

In that sense: “Diagonalizable” = “Similar to a diagonal matrix”.

Observe: Similar A and B have same eigenvalues. (Why?)
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Eigenvalue Transformations (I)
What do the following transformations of the eigenvalue problem Ax = �x
do?
Shift. A ! A � �I

Inversion. A ! A�1

Power. A ! Ak
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Eigenvalue Transformations (II)

Polynomial A ! aA2 + bA + cI

Similarity T�1AT with T invertible
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Sensitivity (I)
Assume A not defective. Suppose X−1AX = D. Perturb A → A + E .
What happens to the eigenvalues?

128



Sensitivity (II)
X−1(A + E )X = D + F . Have

��(µI − D)−1
��−1 � �F�.

Demo: Bauer-Fike Eigenvalue Sensitivity Bound [cleared] 129



Power Iteration
What are the eigenvalues of A1000?

Assume |λ1| > |λ2| > · · · > |λn| with eigenvectors x1, . . . , xn.
Further assume �x i� = 1.
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Power Iteration: Issues?

What could go wrong with Power Iteration?
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It l Hal not true



What about Eigenvalues?

Power Iteration generates eigenvectors. What if we would like to know
eigenvalues?
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Ax xx Xi AI
I YAI Rayleigh quotient

also an estimate of a nearby eigenvalue



Convergence of Power Iteration
What can you say about the convergence of the power method?
Say v (k)

1 is the kth estimate of the eigenvector x1, and

ek =
���x1 � v (k)

1

��� .
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Inverse Iteration

Describe inverse iteration.
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Rayleigh Quotient Iteration

Describe Rayleigh Quotient Iteration.

Demo: Power Iteration and its Variants [cleared]
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