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Law of Large Numbers
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The Geometry of High Dimension

volume((1 — €)A) = (1 — €)9volume(A)
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The Geometry of High Dimension

If S is the unit ball in d-dimensions.
Then, atleast 1 — e €9 fraction of the ball is concentrated in

S/(1-6S
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Properties of a Unit Ball

Volume of the unit ball

Lemma
The surface area A(d) and the volume V/(d) of a unit-radius ball
in d-dimensions are given by
d
272
A(d) = V(d) =
reg) dr(g)
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Properties of the Unit Ball

Volume Near the equator

Theorem ,
Forc>1and d >3, atleasta l — %ef% fraction of the

d-dimensional unit has |x;| < dc_l
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Properties of the Unit Ball

Near Orthogonality

Theroem
Consider drawing n points X1, X2, ..., X, at random from the unit
ball. With probability 1 — O(1/n)

Lo |x| <1-1on

2. x| < IR Vi
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