8.12 Diagonalization
An nxn matrix A is diagonalizable if an invertible nx n matrix

P can be found so that P"'AP = D is a diagonal matrix.

»The columns of P are the eigenvectors of A.
» The entries on the diagonal of D are the corresponding
eigenvalues of A.
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Theorem: 8.12
An nxXn matrix A is diagonalizable if and only if

A has n linearly independent eigenvectors.
Theorem:

If an nXn matrix A has »n distinct

eigenvalues, then A is diagonalizable.

Note:

Not all diagonalizable matrices have n distinct eigenvalues,
a matrix can be diagonalizable with a repeated eigenvalue.

What makes a matrix not diagonalizable is not the eigenvalues, it
is the eigenvectors.

All diagonalizable matrices have n linearly independent eigenvectors.
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An nxXn matrix A is orthogonally diagonalizable if an orthogonal

matrix P can be found so that P’ AP = D is a diagonal matrix.

Theorem:
An nxn matrix A is orthogonally diagonalizable

if and only if A is symmetric.

» The columns of P are the orthonormal eigenvectors of A.




One application of diagonalization is raising a matrix to a power.

Let A be di lizable.
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