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Data compression tosave on storage, seed.
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·Possible with DogN);geometry of data preserved

pairwisedistances.
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A linear map
T:- IR" such thatn= ClogN and

0.99112:-x; 12 I 11T(i) =T(x;) 12= 1.01 Mi-2511
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*i,j= 1 . . ., N.

T:random projection. d
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Thin Shell ihu - 120.99m = 1GEIIc = 1.01= 1-20 (*)

--



xi-xj
①Fix (i,j),use (x) for E= - ->

1xi-x;llz

↑40.995 -Nast = 1.01321-2e
=>for Ti =G,

②PetitesillsonI
(z) =e

P4ij:Eij holds 3?1-N? 2e=1-2exp(zlogN-(n) &

choose n st. AntlegN t

&1-2xxp(-2bgN) =1=2 > 0 if N=2.

(and if NII, the them is triviall.

=>such exists. RED.

MARKS 1. Why does not IC liftthe"curse of high dimensionality"?

Preproxen UD data by JL = lowD data.

2. Fast IC transforms. (Ailon-Chazelle 2009]

3. It withoutdependence on
N=#data:

Prop9.3.2 of Cook [Liaw-Mehrabian - Plan-V'2017)

Hw: IL for Ber

(Achlioptas]
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GRIALOPTIMIZATION

·mA: Given (ai)c find max as
x,t (113

i=1

Although exhaustive search is hard ()"configurations of (xi)),
Idirect solution:i

=

sign (a)
·m: Given (dis);is and max Eakins(*)

i,j=1

xi (E13

NP-hard.Integer quadratic program.

MPLES;
+ 1

↑ I I
D sing model of magnetism: -I I I ↓ I

xi
=

spin of atomi (II)!
vxi = -1

aij = strength of interaction,
between atomsi;j

e.g. aij=It it is
are neighbors

(I

H(x) =dijkis. Kamiltonian"L of the system (free energy)

· Probability thatthesystem is in state x = (x1, ..., kn) - 4113"
is

--

P(x) =

==exp(-) "Gibbs measure"

Here to temperature", z =Z exp(-4(a)/1) is a normalizing const ("the
xt(1152

·T->0 =P(x) -> uniform on 4113" (Chars]
T+0z P(n) ->er where H(= min H(x)=?

- x= [113

lowest-energy state ↑
equivalent to Problem B.

I

->Increasing the temperature t --
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