
LECTURE2
-

·One more example of how probability can help in high dim's.

computational geometry

·ecoexif fa,yet,the
! -·e
conver non-convex non-convex

· How can one transform nonconer set -> convex?
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bitrate2.
· or:D(do ityourself).
· (*) is called a "combination". It is a linearcombination,
similar to a basis expansion of z, but non-unique (if m>n)
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②:Computing convexhull:how large ism??
-

-bythepoint inwest aneatenin
Kyive com Lutste, Chernihir,

Simpheropol n =2.
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k n+ 1 is unimprovable (e.g. in theKyiv example above)

But i If we allow
toprimate is,

then

-

a dramaticimpovement! max [Is-y1z: x,y =
T 3

↓

↳canbaronaan
ene

↑

4)

Euclidean norm in R.

Remark Dimension-free!
=I Does Not depend on n or geometry of T.

PFby aprofitmethod:the "remethodof Maurey"

↳StNDA FACS OFPROBARIe
if Xtakes values s:with prob. Pis

def analogous to continuous care
x

EX-Picki S where EX=(64p(x) de C
② Var(X)=E(X-EX)

*
=E(X4) -EX)- *(X-X*)2

where Xis an indeedentcopy of X

(i.e. X, X'are independentand have the same distribution)

Prof of (x):E(x-x")
2
=E(x"- 2xx +(x)2)

-

I
=E(x2) -2E( (linearity independence) IEX2 (same distribution)
=2(E(x) -Ex)Y =2VarCX). QED.

③ Extend (v) for random vectors X in ":

EIIX-EX2=I#IIX-X? Where X is an indep.copy of X (1w2)
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·o

Approximate C.T.

· Fix x-cow(t), express itas a convexcombination

~potentially lange

x=xizi, xiz,Xi= 1, ZitT.
i=1 I

· Interpret isas probabilities, the sum as expectation

letdirector I
takevalue z: with prob. Xi

->x=EZ

· Consider indep. Copies Z,z2, .... of
E.

SLLN: EZ: -Ez =x a.s. P()

E
· Error:

#In - .E, Zill=Elt, (Ei- RIl

-] - #Zi

x =(x,,..,x) =i Iell? =x,+... +x2

&ElZi-EZilz Craviance sumsum of variances, for rectors)
I

k of
- HW2
- i =1-ENZ-FZI

=EZ-EZl?=Ellz-z'l? (fact merious page)
-

Eit Ram (T)=1 since I,z'AT

· => Irealization of the riv's Z.,... En set.

1x - IEZillIE. Since Zitt, QED -
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Application of Approx. Cavatheodory Thun:

Hereareasmereinthegin
& 20↳

Il 11 Il

El zz P

Equivalently, we need to find X. (portion of glass 1), 32(portof glass?), ...

such that: p
=Ex,zi, 0, 2x:= 1

i=1

↑ ↑

proportions need and sum to100%

tobe nonnegative

·ie. we need toexpress as anation

of vectors E., ..., Zw

· program" finds a solution in polynomial
time.

q
·Aptheodorythe transforms

itintoan approximate solution

with feelglasses,mixed
in qual proportions;

↑ a fast randomized all.
independentof n,N - 5-
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meof cocktail problem

(a) (building)

ingredients - stock's

glasses of cocktails =
mutual funds

empty glan= portfolio

wasnameoftonemilelaterthe
Solution: as above - a fastrandomized algorithm builds
-

a portfolio with few mutual funds.
-

(6) (Factor analysis)
-

Zy..., Er =a dictionary of fatty
-

that need to explain z=behavior (consumer, animal, etc.)
-

-

: behavior is explained by
few factors.

z=Zxiz:a
factor I explains ve of behavior,
...

EDMONIOUSMODEL
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