CM2021/09/23

Thursday, September 23, 2021 4:28 PM

Small angle rotation and relation to skew matrices
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Skew matrices and their corresponding vector w, represent the
change of location for small angle rotation (when the
magnitude of wf@ is small).

Recall that we can write any tensor as the summation of its symmetric and skew-symmetric parts:
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How about symmetric tensors?

Eigen-decomposition & symmetric tensors
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Are all square matrices diagonalizable?
The matrix must have n linearly independent eigenvectors.

If a matrix has n distinct eigenvalues -> the corresponding eigenvectors are linearly independent
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The problem can arise if the matrix has repeated eigenvalues Q,\". ) Vhib W\V\\"pl\u\
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Done with the background, we focus on symmetric matrices:

E,me\Q, o 3D
ek <y

CM Page 4




CyAMI 51D

X
W -
A K € Q N M
Some properties of symmetric matrices: /

1. Eigenvalues are real: ?.Qf& /\
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2. For distinct eigenvalues, their corresponding eigenvectors are normal to each other
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Assume A n x n, symmetric, has n distinct eigenvalues -> then we can form n orthonormal eigenvectors:
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Since each eigenvalue is distinct -> it has a distinct eivenvector
(sized to 1):



Since each eigenvalue is distinct -> it has a distinct eivenvector

(sized to 1):

Case 2: two eigenvalues are equal
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For an nxn symmetric matrix:

1. It is always diagonalizable

2. Eigenvalues are real

3. We can always find n orthonormal
eigenvectors.
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How to calculate eigenvectors of a 3 x 3 matrix:
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Cayley-Hamilton equation:
Characteristic equation of the tensor:
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