
LECTURE 22
-

A+B
·For matrices, e kete in general

Proxy:

·

Aultraceinequalitymatrix. Thenthe functionto

f(x) =

=nexp (4+legx)
is have on 4x:x303.

· For stars (1x1 matrices), f(x)=e".x is linear.

·

If XDo is a mom matrix, Lieb + Jensen =>

Ef(x) =f(EX), i.2.

#trexp (n +x) = trexp(U+logE i i.e.

"
#trexp (4+z) =trexp (C+lyEeE) for Frandom matixZ

& If X: are independentriv's, then - Proxy of

Etrexp(i) =trexp (, log exi) etXi =Mex:)..et

-

Il "n R

↑I 11.Entrexp (5n+*) = E,..., trexp (Sn+log net)n- 1

... RUS,

keep droppingoff one term ata time.I
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(effingInquality:Tropp'2010) LetEi=I1 with prof. independently,

letA: be did symmetric random matrices.Then

(1)Ailt)< 2dexp(-) Ftz
"Su

where I=DE Allt W
&

by def. of operator norm operator norm

Proof · DSnl =max (x:(s)) =max (x,(s), x,nost
of upgrade to

matrices

A

-

let x20 be a parameter (its value will be optimized later).

· (4,(s) 2+ 3 =[e*x(s)-e) e** Ee*DiCS) (Markor)
-

one eigenvalue in sum of all eigenvalues x."exsr) [def of function
of a matrix)

1Sn
*extre =exttrexp (logAi) scalarinequality in Irar

↑ extends to matrices (last class)
Lieb Cl

· Take logon both sides (matrixmonotone, lastdass) A
xAz

E e

-

- log EebEAi IA

I Ai· Sum up - lyexcitin
2

-

-z

· Take trexpl) on both sides. Trace monotonicity (lastdari) ->

trexp(ly Ic"**i) (trexp() =Exi(exp(*)
Metofet),exp(*"E.exp().

·=>

(x.(Sn) =t) =est dexp(*) =d-exp(-xt+xw). Optimize x

-d-exp(-2). Q.E.D. (set x:=4(2)
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· theofthe upgraded.
Is itbig? Curse of K.D.?

PEISuD= t3 =2exp (logd -) -0.0
if we choose t=10d

-> IlSull = 10 &gd with probability -0.99

↑
thecostis logarithmic

· Similarly, we can upgrade Bernstein's inequality:(nw)

BernteinInequality
Let X:be independent, mean zero, symmetric did random matrices

Assume IIXill=1 with prob. 1 Then * +20:

PENE,XillIt] = 2d-exp(-c)e
where -=ll E, Xill. I

M I
"matrix variance"

absolute constants o

· Costof upgrade?RUS = 2exp[logd-(n()] = 0.01
Ifwe choose t =cuntgd v Klogd,with a sufficiently large

absolute constantC.

=>I EXill=Cried+cklogs with high probability
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