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Lemmas For
every
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Lemire (Fancy Union Bound Lemma)

Suppose P is a random symmetric positive semidef
Matta in lRd×& and let Q=E[P] .
Suppose Q is positive definite . Then
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Application to SVD analysis .
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Singular rector Ñ is top eigenvector AAT
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V1 is - - - - - BBT

(Both normalized so kill = 11411--1)
Trying to prove fi

,
4.) 2 1- te ni prob . 21-8

# n is large enough -

Apply lemma above with P=&AAT
,

Q=BB?

AAT = É
i -4

Aia?
✗
each is equal to BBT

E(Aat] =

§=
,
E?⃝i]= NBBT

,

for any ✗ c-Rd
,

n

sum of indep, ident

<×
,
Px> = §

,

(×
,
a , a;T×)

distnb
. squares of
Gaussdans

.

n n

= €
,

ai)(a÷x)=§Yai?⃝
FA Go foe proven in typeset notes)
If X

, ,
- - - ,✗n are iid squares of

mean- zero Gaussian

HE ¢4-aka)< expft.in) .



Using corollary above
,

we conclude
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