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Outline

• Eigenvalue Decomposition
• Eigenvectors, Eigenvalue overview

• Formulation

• Interpretation 

 



Eigenvalue Decomposition (EVD)
Eigenvectors and Eigenvalues:

Eigenvalue Equation

For square matrices, eigenvectors and eigenvalues are vectors and numbers represent the 
eigen-decomposition of a matrix; analyzes the structure of this matrix.



Eigenvalue Decomposition (EVD)

Linear transformation interpretation:

Only scaling

Graphically



Eigenvalue Decomposition (EVD)
Eigenvectors and Eigenvalues:

Characteristic polynomial; degree n



Eigenvalue Decomposition (EVD)
Eigenvectors and Eigenvalues:

Eigen-decomposition



Eigenvalue Decomposition
What does eigenvector and eigenvalues reveal about A?

Linear Transformation

Linear Transformation Interpretation in terms of Eigen-decomposition of the Matrix

Transformation
(Change of Basis)

Scaling
(In new Basis)

Inverse Transformation
(Change of Basis)



Eigenvalue Decomposition
Linear Transformation Interpretation in terms of Eigen-decomposition of the Matrix - 
Visualization

Linear Transformation

Transformation
(Change of Basis)

Scaling
(In new Basis)

Inverse Transformation
(Change of Basis)



Eigenvalue Decomposition
Eigen-decomposition of the Matrix - Example



Eigenvalue Decomposition
Eigen-decomposition of the Matrix - Example



Eigenvalue Decomposition
Determinant in terms of Eigenvalues



Eigenvalue Decomposition  (EVD)
EVD of Inverse Matrix:

Eigenvalue Equation



Eigenvalue Decomposition
Power of a matrix



Eigenvalue Decomposition
Zero eigenvalues; Columns of A are not linearly independent



Eigenvalue Decomposition
Eigenvalues of a Symmetric Matrix

Orthonormal matrix
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