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Law of Large Numbers

Prob
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The Geometry of High Dimension

volume((1− ε)A) = (1− ε)dvolume(A)
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The Geometry of High Dimension

If S is the unit ball in d-dimensions.
Then, atleast 1− e−εd fraction of the ball is concentrated in
S 6 (1− ε)S
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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

A(d) =
2π

d
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Γ(d2 )
V (d) =

2π
d
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dΓ(d2 )
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Properties of the Unit Ball
Volume Near the equator

Theorem
For c ≥ 1 and d ≥ 3, at least a 1− 2

c e
− c2

2 fraction of the
d-dimensional unit has |x1| ≤ c√

d−1
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Properties of the Unit Ball
Near Orthogonality

Theroem
Consider drawing n points x1, x2, . . . , xn at random from the unit
ball. With probability 1−O(1/n)

1. |xi| ≤ 1− 1lnn
d ∀i

2. |xi · xj| ≤
√
6lnn√
d−1 ∀i 6= j
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