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Definition
An ε-net on a point set P ⊆ Rd is a set N ⊆ Rd such that every
halfspace H with |H ∩ P| ≥ ε|P| has nonempty intersection with N.
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Motivation
ε-Approximations

Definition
Let P ⊆ Rd be a finite point set and 0 ≤ ε ≤ 1. A set A ⊆ X is called an
ε-approximation of P if, for each halfspace H, we have∣∣∣∣ |H ∩ P|

|P|
− |H ∩ A|

|A|

∣∣∣∣ ≤ ε.
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≈ 0.35-Approximation
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Remark
Instead of halfspaces, we can work with different ranges, e.g. convex sets,
boxes, polyhedrons, simplices.

Theorem [Haussler, Welzl, ‘87]
Every range space of VC-dimension d has an ε-net of size at most
O( d

ε log 1
ε ).

Theorem [Matoušek et al. ‘93]
Every range space of VC-dimension d attains an ε-approximation of size
O( d

ε2 log 1
ε ).



Motivation
Results

Remark
Instead of halfspaces, we can work with different ranges, e.g. convex sets,
boxes, polyhedrons, simplices.

Theorem [Haussler, Welzl, ‘87]
Every range space of VC-dimension d has an ε-net of size at most
O( d

ε log 1
ε ).

Theorem [Matoušek et al. ‘93]
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Weighted ε-Nets

Definition [B., Schnider; ’20]
Given any point set P ⊂ Rd of size n, a weighted ε-net is defined as a set
of points q1, . . . , qk and some values ε = (ε1, . . . , εk) such that every set
in the range space containing more than εin points of P contains at least
i of the points q1, . . . , qk .
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Weighted ε-Nets for Convex Sets
A general result

Theorem [B., Schnider; ’20]
Let P be a set of n points in general position in Rd . Let 0 < ε1 ≤ ε2 < 1
be two constants with

(i) dε1 + ε2 ≥ d ,

(ii) ε1 ≥ 2d−1
2d+1 .

Then there exists a weighted (ε1, ε2)-Net.

Corollary [B., Schnider; ’20]
Let P be a set of n points in general position in the plane. Then there
exists a weighted ( 3

5 ,
4
5 )-Net.
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5 points of P was put into

A or B.

2. Every convex set containing more than 4n
5 points of P was put into

both A and B.

3. Any three sets in A have a common intersection.

4. By Helly’s Theorem there exists a point p in the intersection of all
sets in A.

5. Define p1 := p.

6. We do the same with sets in B to get p2.
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