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u1 = [100, 98, 1]�

u2 = [105, 95, 1]�

u3 = [107, 90, 1]�

u4 = [110, 85, 1]�

Find the line l such that it is the “closest line” passing through
u1, . . . , u4.
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We want to solve for l such that

U l = 0



If the eigenvectors x1, . . . , xk correspond to different eigenvalues
λ1, . . . , λk then those eigenvectors are linearly independent.





Hierarchy of transforms



Conjugate (or Hermitian) Transpose



Hermitian or Symmetric matrices



Property 1: If A = AH , then for all complex vectors x ∈ Cn, the
number xHAx is real.



Property 2: Every eigenvalue of a Hermitian matrix is real.



Property 3: The eigenvectors of a real symmetric matrix or a
Hermitian matrix, if they come from different eigenvalues, are
orthogonal to one another.
If A = AT , the diagonalizing matrix S can be an orthogonal
matrix S−1 = ST if they come from different eigenvalues.







Singular Value Decomposition (SVD)
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Numerical example
Find singular value decomposition

A =




1 2 3
4 5 6
2 4 6





