
2lFeb2022f) Finishing SVD

mxn

For
any matrix AER we found there are vectors

4,4 , - - . /Vn such that i

C) The matrix B= ATA is a symmetric
nm matrix with eigenvectors u, . - in
sorted by decreasing eigenvalue .

(2) Er t.tk In the column space of
11 .

- l

] 'the matric 4<=14 v2 . - ha

"

s

I 1 . - l

the best K- dimensional linear subspace
of IR

"

approximating the rows of A
.

If Ñ is a matrix whose rows belong to
a K-dimensional linear subspace of 112,
⇐

rank (A) =k .

In particular, if ÉÉ denotes projection of af
onto the best -fit K- dimensional subspace ,
and lot n

A. f-
E-
-a:-)It I

-Emm
then the Ella,-ai.IT objective can be written as

1- = I



HA - AKE
so the ÑK matrix defined above

, whose

news belong to span of it, - . - .VE
,

is the rank - K matri- the minimizes

DA - A^k¥ ,

[
The coefficients that express

at as a linear

Suppose Ki oÉ= [ u%. YT combo of vi. - Nk .

Then Filey! ñ=( ñi ]
write Ñ - UKDK
[
⇐ diagonal matrix with ⑦ i;= 114112.
columns
have Hulks -1

(i.e . rescue each column of Ñ to

here length 1.)

Ñk = UKDKYE .
Let k=n . Ñn=A , A=UnDnVi

=UDV
Columns of U : left singular vectors singular value

Diag entries of D: singular values decomp . of A

TZ E3 - - - 70h70 93 . -yr} are eights
of ATA



Columns of V: right singular vectors.

The erection A- = UDVT
means I

aij
= § uikd Vjk

=

E
k
% Uikvjk \

Summarize as ↳
min}m,n}

" """ ⇐ ←ram .

A=EEuiÉ
1<-4

in Frobenius horn is

AT = É T

1<=1 % 9<4,

Best rank- r approx
to AT is É,%Y<UI

To find eigenvectors of B= ATA
,

de ' '

power iteration
"
: start with

random Vector 4 compute Bkv
for some horse k

,

it wit be

nearly parallel to V1 .

If v= Cite tczvz 1- - - - t Chun



Bkv = c
,
(Bkv ,) + - - - + cn(Bky)

=

c. Idk y t czq*vz t - - tcnrnkvn .


