Mathematics for AI

Lecture 7
Homogeneous Equations, Vector Norm,
Orthogonality, Orthogonal Projection




Homogeneous Equations
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Vector lenght




Vector norm and normed vector spaces

Nonnegative: || x || >= 0
Positive definite || x ||=0 ©x =0
Absolute homogeneity: || ax || = |a] || x ||

Triangle inequality: || x +y || <= || x ||+ ||y |l


https://en.wikipedia.org/wiki/Normed_vector_space
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Orthogonality
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Orthogonal Projection - 1D case
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Matrix multlipicaltion of a vector and a
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The projection matrix
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Properties of the projection matrix
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Properties of the Projection Matrix

b, = :@; ( ‘é.ﬁ( b)) \‘o(emfa‘}evl"'
S R 4
P =

QA = &

P[@j‘ﬁo&“‘f" matrx %




Rank of the 1-D projection matrix




Length of the projected vector
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General Projection into a linear subspace
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General Projection into a linear subspace
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