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u; = [100,98,1]"
u, = [105,95,1] "
u; = [107,90,1]"
u, = [110,85,1]"

Find the line | such that it is the “closest line” passing through
ug,...,us.



We want to solve for | such that
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If the eigenvectors xi, ..., xx correspond to different eigenvalues
A1, ..., Ak then those eigenvectors are linearly independent.
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Hierarchy of transforms

Group Matrix Distortion Invariant properties
Concurrency, collinearity, order of contact:
Projecti hir hie hig a intersection (1 pt contact); tangency (2 pt con-
8?-];5“‘/8 M| h2t ho2 has tact); inflections
o hs1  hza  hsg (3 pt contact with line); tangent discontinuities
and cusps. cross ratio (ratio of ratio of lengths).
. = — ¢ Parallelism, ratio of areas, ratio of lengths on
Affine 2 ‘11 i tl‘ collinear or parallel lines (e.g. midpoints), lin-
6 dof é 0 iy -D ear combinations of vectors (e.g. centroids).
The line at infinity, 1,
(4
Similarity 7 2:11 ::12 . EI Ratio of lengths, angle. The circular points, I, J
4 dof 21 22 ” D (see section 2.7.3).
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Conjugate (or Hermitian) Transpose

SIS 1Y

7 %4

NS wtib,
HE{C* Pf’—'g—\-bg'—[af’

axib = a-ib >

Qw;‘\'i-bﬂ\u -—

3x3

R IR

qn\* L b('n

O By



Hermitian or Symmetric matrices
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Property 1: If A= A" | then for all complex vectors x € C", the
number_)i_HAig is real. Y Rx eR

e o el pel™™ xel
anb o pTR Y ]
(i) = B'PE) (F 822 = 0y
a-th = *xR'x

R IR SN



Property 2: Every eigenvalue of a Hermitian matrix is real.
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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~ = ST if they come from different eigenvalues.
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Singular Value Decomposition (SVD)
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Numerical example

Find singular value decomposition
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