
LECTURE2- 09/05

• One more example of how probability can help in high dim 's:

computational geometry
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• how can one transform nonconvex set → convex ?
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• (*) is called a "
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It is a linear combination
,

similar to a basis expansion of z
,
but non-unique ( if m > n )
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: Computing convex hull :
how targe is m ?
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Caratheedorythm It point in cone (F) can be expressedasacowexcomtinaltonofs-n-1pointsfromT.fi
Eg Kyiv c- cow { Lutsk, Chernihiv, Simpheropol

} n=2
.
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Reinas , net is unimprovable ( ej . in
the Kyiv example above)

Bu¥ : if we allow
to approximate a-

,
then

a dramatic improvement !
just scaling
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Remaly
: if we want the error =e=(¥) thenk=
Dimension - free ! Does NOT depend on n ,

or geometry of T
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STANDARD FACTS OF PROBABILITY :

wi.jp?Eof#..fE-er..x: :

if ✗ takes values xi with prob . Pi ,

F-✗ € I pio.ci ( analogous
to continuous case)where F-✗=/Tep (a)da

② Var (x)= E- (✗-EX)2=E(✗2) TEXT €2 { E(✗-*)2
"

where ✗
'
is an independentpig of ✗

(i. e. ×, ✗
'
are independent and have the same distribution ]

.
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③ Extend (*) for random vectors ✗ in LR
"

:

F- 11×-117×1122--1211=-11×-14112 where ✗
'
is an indep. copy of ✗ .
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• Fix see cow CT)
, express

it as a convex combination

✓ potentially large
in

x= Ey Xi Zi ,
7- 2%

Xi =↑ , Zi C- T.

1

• Interpret ✗ i as probabilities, the
sum as expectation

let erector 2- take value 2- i
with prob . × ,

⇒ a= F- 2-

• Consider indep. copies 2-1,2-2
,
-. . . of 2- .

SUN : 2- ¥2
,

Zi → F- 2- =x a. S .

• Error :
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(variance of sum : HWI Robben5)
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• ⇒ 7- realization of the riv 's Zn, . -, Zk Sat
.
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,
QED . ]
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