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random sites⇒ low complexity Voronoi diagram

hypercube with p-norm
dimension ∈ O (1)

#vertices#regions or

O (total weight)
weights ≥ 1 order ∈ O (1)
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Theorem
random sites⇒ low complexity Voronoi diagram

hypercube with p-norm
dimension ∈ O (1)

#vertices#regions or

O (total weight)
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Å [#regions] =
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Pr [A has Voronoi region]

order k ∈ O (1)



center and radius

unlikely if
radius is large

all sites: S = {s1, . . . , sn}
A = {s1, . . . , sk }

A has Voronoi region⇔ \ disk D with D ∩ S = A

s i ∈ D if s i ∈ A and s i < D if s i < A

unlikely if
radius is small
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Pr [s i ∈ D if s i ∈ A] ≈ r 2k

all sites: S = {s1, . . . , sn}
A = {s1, . . . , sk }

Pr [s i < D if s i < A] ≈
(
1 − r 2

)n−k
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all sites: S = {s1, . . . , sn}
A = {s1, . . . , sk }

s1

disk D : center p and radius r

RA

= Pr
[
\r \p : s i ∈ D if s i ∈ A ∧ s i < D if s i < A | RA

]

Pr [A has Voronoi region]
=
∫
r

Pr
[
A has region | RA = r

]
fRA (r ) dr

= Pr
[
\r \p : s i ∈ D if s i ∈ A ∧ s i < D if s i < A

]Pr [A has Voronoi region]

smallest r s.t. \p : s i ∈ D if s i ∈ A ⇒ r ≥ RA

s2

s3

s4

s5

Pr
[
A has Voronoi region | RA

]

something small≤ 4 · Pr [s i < grid cell if s i < A] +

= Pr
[
\r ≥ RA \p : s i ∈ D if s i ∈ A ∧ s i < D if s i < A | RA

]
≤ Pr

[
\r ≥ RA \p : s1 ∈ D ∧ s i < D if s i < A | RA

]



Theorem
random sites⇒ low complexity Voronoi diagram

hypercube with p-norm
dimension ∈ O (1)

#vertices#regions or

O (total weight)
weights ≥ 1 order ∈ O (1)

Theorem
many vertices⇒ many regions in higher order

ℓ

dim d , order k → order (k + d )
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