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Ch. 8 Linear Algebra: Matrix Eigenvalue
Problems (Mgt B9 174t =)

o 24 o2 7t AE, t=tE St =4 o2

—




® Eigenvalues, Eigenvector
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m Ex. 1 [llustrate all the steps in terms of the matrix
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Step 2 Eigenvectors
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® Eigenvalues
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® Eigenvectors, Eigenspace
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® Eigenvalues of the Transpose
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8.1 Eigenvalues, Eigenvectors
(172 A-FHE)
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® Algebraic Multiplicity (& CI=ZK):

Characteristic polynomial(E-dCtatAN)o| 202 M 10

® Geometric Multiplicity (7|5}™ CtEE):
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® Algebraic Multiplicity (& CI=ZK):

Characteristic polynomial(E-dCtatANo| 2o 2 M 1 4t9| Xt
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8.1 Eigenvalues, Eigenvectors
(_T'_°7" mne HiIE-|)

PROBLEM SET 8.1

HW: 24




m Ex. 1 Stretching of an Elastic Membrane (
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8.2 Some Applications of Eigenvalue
Problems (184 25| & 7IX| 28)




m Ex. 2 Eigenvalue Problems Arising from Markov Processes
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m Ex. 2 Eigenvalue Problems Arising from Markov Processes
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8.2 Some Applications of Eigenvalue
Problems (&4 25| H 7I1X| 28)

PROBLEM SET 8.2

HW: 17




® Square matrix (HH#H) A=|a, |0l CHSIO
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® Square matrix (HH#H) A=|a, |0l CHSIO
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® Eigenvalues of Symmetric and Skew-Symmetric Matrices (8.5)
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® Invariance of Inner Product
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® Determinant of an Orthogonal Matrix
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8.3 Symmetric, Skew-Symmetric, and
Orthogonal Matrices (CHA, YA, 2] 1sHE)

PROBLEM SET 8.3

HW: 3, 18




® Basis of Eigenvectors
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® Similarity Transformation (&AEHEZ
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® Diagonalization of a Matrix (1 &92| CjZt2})

3 0
0 2

S XA

B2 JI A

700
S

oll

oJ

D=X"AX

o
uln

-,
1o

JI

o,
110

JI

I9)

_

Bl
Folll
ol
Ul

E

]

|
=

Ol 1=

—
—

HIIA X

D" = X*A"X

o)



-

8.4 Eigenbases. Diagonalization. Quadratic
Forms (D SHIE{9| 7|X]. CjZts}. 2K} SAl)

m Ex. 4 Diagonalize
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m Ex. 4 Diagonalize
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® Quadratic Forms (2X} @ Al). Transformation to Principal Axes (F=2 22| H2l)
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m Ex. 5 Quadratic Form. Symmetric Coefficient Matrix
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m Ex. 6 Transformation to Principal Axes. Conic Sections (&l & =/M)
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8.4 Eigenbases. Diagonalization. Quadratic
Forms (D SHIE{9| 7|X]. CjZts}. 2K} SAl)

PROBLEM SET 8.4

HW: 8, 17




® Notations
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® Eigenvalues
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® Unitary Systems of Column and Row Vectors
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® Hermitian and Skew-Hermitian Forms
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8.5 Complex Matrices and Forms
(S22t 1 FHER)

PROBLEM SET 8.5

HW: 16




