
 

Geometry of the SVD
We've drawn pictures of triple products before
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A fast rototelflip then stretch then rotalefflop



Notes caveats
Dragonalization start end on wi we basis

SVD startwith v is end with a ud basis
The VT U steps preserve lengths angles

rotations flips
The E step can change dimensions
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The E step can flatten a sphere
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The Pseudo Inverse
Best possible substitute for A whenA is not invertible

Def If E B an min diagonal matrix w nonzero diagonal

entries a or its pseudo inverse is Ct nxm

diagonal matrix w nonzero diagonal entries g art

a I use 4
NB If E is invertible square then EEE s
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Def let A bean mxn matrix with SVD
A quiet t torururt A UE V'T

The pseudoinverse of A is the nxm matrix
At at raft Errant At Et UT

NB If A is invertible
AA VEtU EVT V Vt VVE In

so A A
NB In general for ier we have Hui Vi

so Attn AtCaa aAte a Evi vi

but Atari 0 for i r ble vieNalCA
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what are ATA 1AM if A is not invertible

Poop A A matrix for orthogonal projection onto Routt
A At_matrix for orthogonal projection onto C ICA
Alavi ui for ier

A'Avo 0 Grier
If F matrix for orthogonal projection onto RowlA
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Poop For any belRm E A'b is the shortest least

squares solution of Ax b
Proof I _Atb

us As AAtb projection of b onto CKA D
AE b 5 is a least D solution

NB Atb flu b r t i t of lur b the Row A
Any other soln of Ax D B x Ety forgetful A
y txt Row A Nal Att
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