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Theorem 3.4.4.18. Best low rank approximation —

Let A = ULV pe the SVD of A € K™" (— Thm. 3.4.1.1). For1 < k < rank(A) set

k Uk -= (U):,l """ (U):,k < ]K’nlk ’
Ap = UV = Y oy (U), (V)] with Vii=[(V). .-, (V). | € KM
=1 _ '
huneated SUD X = diag(cy, ..., o) € Kkk
Then, for ||-|| = ||| and ||-|| = ||-||,, holds true

IA = Agf| < ||A = F|| VF € Ry(m,n),

that is, Ay is the rank-k bé%pproximation of A in the matrix norms ||-|| - and ||-|,.

K. (m,p) = 4 HMe KM . mm/f(/ﬂ)é%}

Definition 3.4.4.16. Frobenius norm

The Frobenius norm of A €/ K™ is defined as 4 @&Qm %p@]/
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In Euclidean matrix norm:  ||A — U, X, V1! , = Ok, (3.4.4.21)
min{m,n}
in Frobenius norm: A—UkaV,fI i: E a]-z. (3.4.4.22)
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