The SVD
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alternative expression of SVD
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SVD and a few expressions of norms

lalf =1 vxvi =1 zvil=12]| =o1
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A is nxn invertible:

la=x I = I vErul | =] ]| =1/0n

Proof of Eckhart Young theorem



X = span{vi, ..., Vk+1 } => dim (X) = k+1

null(B) => dim(Null(B)) n-k
claim: X [l Null(B) # {0}
Let xo € X [|] Null(B)
write in basis V:
Xe =V y y = |y1| r+l components
|0
assume || xo || = 1 ==> || yi|]] = 1
1) || A - B || = Ok+1 ?
la-81= || (a-3B)xe || =] & xo |
=lvzvixe |[=1]2Zyll
k+1
| v ||2 =) 0i2 yi2 = ) Ok+12 yi2 =
i=1
= Ok+12 ) yi2 = (Ok+1)2
| & - B | = ok+1
2) || A -B | = Ok+1 ?
Take B = Ak
r
| & -2ac || =] 2 0s ui va" || = Ok+1
i=k+1
Done.
O
Variation of the result:
min { B , rank(B) =k} ||A - B | = Ok+1
also true:
min { B , rank(B) =k} || A -B || = Ok+1
min { B , rank(B) = j} || A-B | = 0Oj+1 = Ok+1

A vi = 0i ui ?°?

[ 61 ur viT + ... 4+ Or ur vr' 1 vi = 0i ui vi' vi
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AT ui = 0i Vi

Singular values?

compute: A AT =

| 5 -4
AAT =72 |-4 5 |
det(A AT - A I ) = (5-A)2 =16 ==> A =5 % 4

o1 = 3




