
































Reading Group Presentation June5,2023

The Kadison-Singer Problem 
 
 
 





















































KADISON SINGER PROBLEM





















































KADISON SINGER PROBLEM


































































EQUIVALENTLY

Then If E 0 and Mi Um are independent

random vectors in 4 with finite support sit

III V In and

I IVI E E Hi then

Pi 11 E virile cities so

Rmr Concentration Inez 12mccel.gl why


































































DISCREPANCY THEORY

SPENCER given sets Sir Sn C n colour

elements of n Red Blue s t

Si Sink Sin B E 6Th
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UNIFORMLY PARTITIONING VECTORS

Im given vectors Vi Om ER satisfying
Nill's d and

É Oi X I My 1
EYE I

VIVE I

there exists partition T UT m

Eg he X E E 5T Alas
my Discrepancy

non trivial guarantee only if 5To e iz


































































UNIFORMLY PARTITIONING VECTORS

In given vectors Vi fm ER satisfying
Ilvill's d and

EY OiX I 1111 1

there exists partition TUT m

Eghe X E E 55 Alina



INTERPRETING Uniformly Partitioning Vectors

Norm Bounds Will so is necessary

i Suppose Vi Van s t Vivi I but
Half 34 a Hill's e

Partition T contains A

Ee Vi x 3 110,17 319

i This partition has discrepancy at least I
No way to get closer to k with splitting M



UNIFORMLY PARTITIONING VECTORS

In given vectors Vi fm ER satisfying
Nill's d and

É Oi X I 1111 1

there exists partition T UT m

Eghe X E E 5T Alas

Theorem says that the ONLY obstacle to
obtaining lone disc solution is

large vectors

Runt Disc Oct is tight



E Viv I ISOTROPY CONDITION

A normalization

Wi Wm ER not isotropic

s t Span Wi Wm IR

W E Wint t invertible

r Vi WIN

I

Erivit NICEWin WE I

N Nili 11Wwill



MilkyWEWill Interpretation

Will AW'swill guy
x WEwill

X

yktwato why Wwi
yewy

Sup
Yto

Y Wi
EY wit

i Will measures Max fraction of quadratic form
ofW that a single rectorwe can be responsible
for



Im given vectors Vi Om ER satisfying
Nill E d and

É Oi X I 411 11 1

there exists partition T UT m

Eg ht X E E 5T that

Ida Randomly partitioning the rectors

Eggdisc
Matrix Chernoff



REMOVING log FACTOR
To remove the log factor me use the following
theorem

Then If a o and ÉÉÉÉ are independent

random restore in IR with finite support sit

EYE Jit In and a

IE Nit e E ti then Vii

I 11 EWi I E CHA SÉE







STEP2 Upperbound roots ofexpected polynomials
UCH EPIX

Mex Linear transform ofm variate polynomial
21 12m

Q does not have any roots in certain
region of IRMA and use barrier functions

I
uses theory of real stable
polynomial

We'll focus on STEP 1 a show it is sufficient
to bound roots of Expected characteristic polynomial











I Common interlacing is pairwise phenomenon
considerpolynomials fo of

Yip
ft it fo t t fi teco i

Jo f t no common roots wog
it varies rook of ft n continuous curves

in apex plane a cn
beginning at rootof for ending at root

curves must lie in real live and no

curve can cross roots of fo or f in middle

ie feer o foer 0 a f 187 0

Each curve is an interval non overlapping
Common interlacing
















