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(𝑋, ℱ) set system, 𝑛 ≔ |𝑋|, 𝑚 ≔ |ℱ|
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𝑥∈𝐹
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discrepancy of (𝑋, ℱ):   min
𝜒:𝑋→{−1,1}

disc𝜒(𝑋, ℱ)

Goal: Compute a small discrepancy coloring
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√

𝑛) ⇐  Spencer (1985)

⤷ Achieved with random coloring w.h.p.

Set systems with VC-dimension 𝑑: Ω(𝑛1
2− 1

2𝑑 ) ⇐  Alexander (1990)

⤷ Random coloring also Θ̃(
√

𝑛) for finite VC-dimension set systems
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Main result. For 𝑇  rounds on VC-dimension 𝑑 set system

1
𝑇

∑
𝑇

𝑡=1
|𝜒𝑡(𝐹𝑡)| = �̃�(max( 𝑇 − 1

2𝑑
√

𝑛 ,  𝑛1
2− 1

2𝑑  ))

Remark. We can compute 𝜒1, …, 𝜒𝑛
16

 s.t.

∀𝐹 ∈ ℱ, 16
𝑛

𝔼
[
[[∑

𝑛
16

𝑡=1
|𝜒𝑡(𝐹)|

]
]] = �̃�(𝑛1

2− 1
2𝑑 )

where 𝜒𝑡 is computed knowing only 𝐹1, …, 𝐹𝑡−1.

Key tools: Multiplicative Weight Update, 𝜀-approximations, Freedman’s inequality
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At iteration 𝑡 ≤ 𝑛, Alice choses 𝜒𝑡 = LM{𝐹1,…,𝐹𝑡−1}

⇒ 𝜒𝑡(𝐹1) = … = 𝜒𝑡(𝐹𝑡−1) = 0
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Goal: Compute a small crossing number partition
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√(𝜀𝑛)

𝑑+1
𝑑

-approximations w.h.p.  

Suri, Toth, Zhou (2006)
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Results on 𝜀-approximations

Approx
factor Sample size: 𝑛4 Sample size: 𝑛

16 Sample size: 𝑛
64

Our
algorithm

1
√(𝜀𝑛)

𝑑+1
𝑑

A
uniform
random
sample

1√
𝜀𝑛
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• Fast algorithms to compute low-crossing partitions of any set system with guarantees

• Near-minimal packing algorithms with sublinear dependence in 𝑚

• Improving these algorithms in high dimension
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