
FODA 120

Rank - K Matrix Approximation
Eigen _ decomposition & Power Method

Now 3
,
2022



tnpt A c- /Rmd =É?[Éf§☒ "

U
,
S
,
V
'
= g-vd(A) orthogonal

A-- US VT
GET ? Tz ?

.
. . IF 20

Goat : A
'

c-
✗d

rank (A) -k to < d < n

At = arsmin 11 A - A 'll
e.. z

rcub KIA)
d

Ate = & riY A = j& ,

Ti Hui
g- = '

C-
nxd

-Are = % r;
U;U,
?

g-= t+ I



V
,
= first right sing .

vector

WEIRD ~
=arsm" " '" "
WIFI = § Lai , v32

i - I

r=HA= 11AM
_

=
ma'll Ault
u

11011--1

n

g. 2--11 # g- 15 - & Lai
,

" = '

[ maximizes
HAYIM

St . dj , 4-7--0 É< j

vz = unit vector that maximizes I / Ave /12

subject to < v2 ,
47--0



d

1) A - Are 11
,

= 1) ;&µ, , r; U;v7 /\ , = Tzu = 11A 4--+ill

11 All
,Éi=ÉI;É.A É Haiti

i- i

= &ᵈ 11 Aj 112
j =
I

1) A - A*HE = &ᵈ g. 2
j-t.tl

2 d

11A-Ar=⇔ , oiujus.tl/,=--&r;YlI;ETll,=j--t-il



←
!

↳ c- IR
"" first 1- Lsuec

5- C- IR
" "" first k such

vjc.IR
" 'd first k RS Vec

A- A ,z= & F- ujyi
j=kH



square matrix Me ☒
did

P -
d.

eigenvalues D; c- IR

Mvj = Kjv ; U; unit vector

Keiser vector

eisen decomposition in -- VLVT

↳ set d ✗ vi.A) . . . Cud ,dd)}
D; ≥Xi+ , Lui , vi.3--0

V-t-VTW-yiyi.my'd] c- IP
"ᵈ

L-d.ua/xi...xa)VVT-- I



MR = ATA c- Rd'd A- c- IR
"'d

n > d

↳ p.cl . if A is full rank

☐A- USVT ← svd (A)

I -_ U
-' U S

MR# = AT AV - (V5's
I s?-☒

= US 'S = V52

st-diagcri.ri.r.fi)
for Rsved U; of A

Mr vj = riv ; c- eigenvector
F-Aj = eigenvalue



ME AAT E)R
""

U;
ML = g.

"

uj

left sins reef u; of It

↳ eigenvector u; of AAT



'

É¥izd×d a:(A-'A)
"

A'
y

Mii
'
= ( v2 V

-'5
'
= V

- ' [
'

v

= Vt [
'

v

[ = diag Ldl ^ . . dd)

[
"
= diag (É , . . _ ,

Mp" = VT diag (É . , . . , V



Powerltlefhod ( to compute totor)

input ME /Rd
'd A- iterations g 510 -20

0
.

U' °) e- IRD
,

1) v11 -1
,
at random ☒4 Random guess I V
,

$
.
for i=l to q fori_-iOli) = Muli - 1) u= Mu

g larger if,,µ,,,,
¥
,

is small
.



IVE & d;; # N' = LLVT
j - i d

N' u= ¥ , divjcuj.us

v - M /MIMI . . - Imu)] . _ ^ )
v=M8u M2 __(vLV*LvT)

= VLZVT
10 11,11000

MG = V28 VTAriz 1,3=8
eigenvalues if MG

ii. di - ^ . if



Power Method A

0
, µ ~ random unit

1. for i -1 to q

u= AT ( Au)

2. V1 = Hull


