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Application Low rank approximation

Given A E Rm rank AI a say

Find A 1PM mank Ap 12

sit is close to A norm of A Amis small
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Low rank approximation via SYD

Given A If G Niv A 6 Wi Vit
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G Niv has the same singular vectors
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east Squares Approximation dimension reduction PCA

Given a an Rd with standard inner product

Find Subspace S G Rd dim S E k

minimizing IT dist ai 5
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Calculating distance to a subspace 5

Given orthonormal basis U _Up for S G V V Rd
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Restating the problem

Given a an Rd with standard inner product

Find Orthonormal U Un S Span u Ups
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Formulating as a matrix problem

Given A pod

Find Orthonormal U Uh EIRI

Maximizing 11A u 11 A Vr 12
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of dimension k



Optimality

Let Uae Rd be the night singular vectors of A

corresponding to singular values G Ga 0

Then k M orthonormal 4 Ur
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Induction Assume for all orthonormal u Up
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Justifying the assumption up Yet

Given orthonormal Us Up orthonormal Ui UI sit
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