Lecture 32, Apr 4, 2022

The Diagonalization Test

e Theorem VI: Diagonalization Test: Let A € "R™ with distinct eigenvalues Ay,---, A, then A is
diagonalizable if and only if Yo, m, = n,, where m, is the geometric multiplicity and n, is the
algebraic multiplicity

— Proof: [ =] Let A be diagonalizable, then:
* If A is diagonalizable then there are n linearly independent eigenvectors; let £ = Ey, U---UE)
be a linearly independent set of eigenvectors where E)  is a basis for each eigenspace
* Since F is a basis for "R, we have n = |E| where F is the cardinality of E (i.e. number of

elements)
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* Since Ex, N E); = @, so then n = |E| = Z|E>‘a| = Zma < Zna =n
a=1 a=1 a=1

e Noteny+ng+---+n,=n
I T

* Therefore Z Me = Z Ne, and since my < n, we must have m, = n,, for all o
a=1 a=1
— Proof: [ <] For m, = na,Va:
T
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FIB =D Bl = ) ma = na=n
a=1 a=1 a=1
* Since |E| = n there are n linearly independent eigenvectors, which span and form a basis for
"R, so A is diagonalizable
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