Mathematics for AI

Lecture 10
Eigenvalues and Eigenvectors, Algebraic
Multiplicity, Eigenspaces, Geometric Multiplicit




Computing Eigenvalues
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Computing Eigenvalues
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Example
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Example

\L, 1)
'i) -'[ 5 ‘ -

.]) }Q [= j € I —f € \\' ' S ¥

\/‘ ’\ )
‘ l ‘) €V 5‘
(C‘_'l { 3
13 |
(
a -
Z - D -

chve f o ¥
‘:'\"/

) A
0 =V, =0
o o

o U [
| e\jen""" Y

+)\€ Ov\j

=



Algebraic and Geometric Multiplicity
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Eigenspace
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Eigenspace
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Eigenspace
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Example: Identity matrix

692 @

= ‘H\C On,j exjeralvte (S m ”1:'

e\gensfcwt(:l 7‘) = O} = 'Rz ;> ZD (‘)\‘}HISI-’Q;‘_
Av=v=-1v




Identity matrix, geometric and algebraic
multiplicity
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Basis for eigenspaces




Complex Numbers
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Complex Numbers
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Orthogonal Matrix => Unitary Matrix




Conjugate Transpose (Hermitian Transpose)
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