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How to choose w tomaximize , (wixil)?
Recall:we restrict w to have lwll=1
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Every symmetric matrix can be written as

I =UDUTwhere:D=(.. ] arsonal

and t is orthonommal

(I (IEunit vector and
ud for it j

Lie, they're orthogonal)



maximize wiZW =wTUDUw
-

- -
W at a

Define a =YE still a unit vector since wis
unitvector

↳
scame as maximizing

Da
& We justchanged

thebasis

a

!
= x; a*
y=c

constraint: E,as= I (t
we can assume X, I X2... 2 Ad

optimal solution:a,: 1, allotter entries ofa
=0

a =wTr=(!)
·]w So:W

=U,
Ud I
Rep.Givendataex, ...,etM

& Compute I =nz,Xx)
③ Decompose I as UDUT

⑭ Choose w to be eigenvector corresponding
to

largesteigenvale



Whatif you want 3 dimension?

e.g. x" is 1000-dimensional

wantto visualize thedata, so reduce itto 2 dimensions

Solution:Choose eigennectors for a largesteigenvales
--

- HW3 dre next tuesday
~ jection next 2 weeks

- Language models (this week)
- Vision model including image generation (nextweek)


