
21Mar2022@SVDoni.i.d. random vectors Gontinued)

we have random vectors a , , . - - -

, an
c- Rd

sampled ii.d. (independently and identically distributed)
from a distribution with covariance matrix

E. = BBT.

(on Friday we assumed Gaussian . In a different equally
valid operation , it's the unit distorts over

columns of a notnx with d rows and

Nssn columns)
← "

downsampling
"

or
"

spersifyirg
"

a
dataset

,

Foom N vectors down to n .

Given E
,

S > 0 we want to understand how

large must n be so that top right

singular vector Y of AT is close to

top right sing vector of BT v1 ,
in the sense that ④v1) > to
with pros . 1- S

.

J solves mash batik set. dÑKz=1

V2 solves max NE(A7vHz

s.t.tv#z=lETi#-÷¥⇒I
#sided !¥gKII



Constructing a set of points in Rd
that lie on a radius 1 sphere
and contain a radius 1-8 sphere
in their convex hull .

He 1)

A construction that works : k#

for set of indices I = ( it , - - - yid)

such that I-1, - u - ,Ñd> 0

ñzt v. + idek

and a set of signs 5--15 , - →see)e{±1}d
Siris

let
W
,,=¥{ EYE] .

Sdlfd
d

Hks

.sk?--t-,Eij--1.t..ttttH:*iH-=-



temne ]f 11×112=1 , I 1,5 sit
. lw-s.si) >1-j.fm#--forj=l,.--,ndlet §={+£¥×j > 0-1 if xjco .

For j=l , . - → d-1 let ij=Lkx;] .

Chose id sit. iyt . . - tie __ k
.

Do some calculations of rounding errors
and conclude Guys , x) > 1- g.

How many wj ,g
vectors one there?

# sign '

patterns , -5
,

is 2d .

* index vectors I niet - - tied -_ K

(
dtk-1

d-1) < (1) < (2¥ )d
In total

,

we
have (¥)d pairs 5,5

Reed k_d=¥ , so Effi .


