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Application of Approx . Cwatheodory Thin :

Cocktailpooblem YouaregNenNglasseswithdeffoent#y
cocktails

,

each made by mixing n ingredients in different
proportions . Make aglass of cocktail with given proportions
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Equivalently , we need to find ×
, ( portion of glass D, ✗z(port. of glass 2)

such that : p =
£> izi , 770
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proportions need and sum to 700%

to be nonnegative

* Ie . need to express Z as a conuexconb.in#oa

of vectors Zy . . .

,
ZN

•
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Gwexprogram-
•

finds a solution in polynomial time .

↑
• Appnx.CN#or-yThy transforms it into an approximate

solemn

with fig glasses , mixed iuequal proportions ;
a fast randomized alg .

-In



Relexannceofcocktailprbccalpo-th.gg)

ingredients = stocks

glasses of cocktails =
mutual funds

empty glass = portfolio

Bobby : create a new mutual
head with a

given
combination of stocks$hycombiningthemutualfundsthataeavailabk

on the market .

Solution : as atove - a fast
randomized algorithm builds

a portfolio with few mutual funds .

I

(b) (factoranalij.is?2-y...,Zn= a dictionary of factors=

that need to explain 2-= behavior (consumer
,
animal

,
etc)

=

Sef : behavior is explained by
fee factors .

2-= IXi Zi ⇒ factor 1 explains ai% of behavior,
- - a

⇒ APA-RSIMONIOUSMOD.IE#
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One more application of A.C.T :

GIingNumb

Def=ThecoveringnumberofasetTcRⁿatscaleEty
\ is the smallest number of Euclidean

balls of radius E

lneededtocovert.DcnofedNCT.gg
EI p ✗ NCT, e) ≤ 6

↳Eine)
• Covering numbers is a measure of complexity of Tµ

are"

• Suffer from the curse of high dimensionality
:

pngferBaeumtEudideanbaU1weho@Exponent-al1.N( B. E) ≥ 2
"

Pn Assume B can be covered by N copies of

a ball twice
smaller

,

which we denote IB .

Comparing the
volumes gives

⇒
yours ≤ N '

"ʰÉjvdlB)
.

⇒ N ≥ 2h
.

QED .

TEB

• Generally, covering #s are exponewtalinthediinension .
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But not always # Ea2amo2pannuK

THM-f-topeintkwithmvertices.diamcpx-1-f.LY1 Then N ( P
,
e) ≤ m

¥

↑
Dimension -free .

Polynomial in N

Proof •=

• Pc cow (a) where
1-= {vertices of P } •

•

• Approx . Caratheodory Thin states :

Hae p -cont) is within distance ¥ from

some point in the set

N := { ÷ zi : 2-i.
c-T }

⇒ Hoop is covered by a bad of radius 1¥
and center c-N .

K

⇒ NCP,¥ ) ≤ i'* I ≤ m

↑#ways to
choose K elements Zi

( from the set T of m elements , )
with repetition

• Choose K : ⇐ = -0 ( k=⇒⇒ QED
.
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