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③
Now solve problem ① Find optimal subspace I optimal B
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Spectral Decomposition Thin let SEIRP
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.
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Q : which ever gives optimal approximation ?
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,
maximizer of
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.

let v
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j

-

 N
.

J
=

In  other words
,

I = Yuri is the test one dim  approx
to Y
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,
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Proof .

I induction

2) Matrix differentials
3) brute - force  with Lagrange multiplied
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.
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Recall picture .

.
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evecs  of  yiy

Singular valve decomposition
I
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- dem  approx to  rows  of 4 is Y =  Y Vvt ( viii. I){

rank -
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We  can  we  ite Y = F Vi
,
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what ace properties of f ?
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one claim
.
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'  12 UT
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t
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,
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( SVO ) of Y

.



⑦
Them C SVO ) . let  YEIR "P

,
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Comments

at Yi.  -Itp are the left sing . areas
,

* v
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-
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'
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At  YYT  
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'

ut  
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• D
'
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,
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.
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,
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Reduced - rank matrix  approximation
⑧

" vector view : data ace if , . .  n
C IRP

approximate fi  with fi = Bani " b
, ai , t - - - tbpaip

⇒ B is the subspace in which I , .  . In vary
⇒ variation In ¥. .if

CIRP Cep by Var
,  in an,  - -nan CITE .

Matrix view data are Y c- IN " P

approximate Y with I = ABT

nxp nxr  rxp

nlp numbers c n r t  r p
=  r ( ntp )

Matrix rank numbers
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.
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"  "

i
- -  "
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-
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-
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, , . .  . x
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, ,
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,

) )

= smallest f to , which 7 A c- Rm
"

,
BEIN

''

;
with X = A BT .

= a
, bit t .  - - t a .br

"

Mx  I  i  X  n  MK  I  I  X  n

Thon ( rank I mute , , ) let x= EET = faa:3:?! '

I
.

Then eanhlxlsl

EI : Prone
, using ist 2 definitions of rank

.


