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⋂
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⋂
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◮ For the rest of the talk assume P ⊆ [0, 1]n
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What’s known — if P ⊆ [0, 1]n

◮ rk(P ) ≤ O(n3 logn)
[Bockmayer, Eisenbrand, Hartmann, Schulz ’98]

◮ rk(P ) ≤ O(n2 logn) [Eisenbrand, Schulz ’99]

◮ For some P , rk(P ) ≥ (1 + ε)n [Eisenbrand, Schulz ’99]

◮ For some P , rk(P ) ≥ 1.36n [Pokutta, Stauffer ’11]

Theorem (Sanità, R. ’12)

There exists a family of polytopes P ⊆ [0, 1]n with Chvátal rank
rk(P ) ≥ Ω(n2).
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The polytope

◮ Let c ∈ Z
n
≥0 be a vector

P (c, ε) := conv
{{

x ∈ {0, 1}n : cx ≤
‖c‖1
2

}

︸ ︷︷ ︸

Knapsack solutions

∪ {x∗(ε)}
︸ ︷︷ ︸

special vertex

}

cx = 1
2‖c‖1
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(12 , . . . ,
1
2)

x∗(ε) = (12 + ε, . . . , 12 + ε)
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The end

Thanks for your attention



Where is the bottleneck for ω(n2) bound?

◮ Problem 1: Our proof technique does not extent!
n
2 random numbers in {1, . . . , D} + n

2 “fill numbers”
cannot work for D ≫ 2n

◮ Problem 2: Set of normal vectors with ci ≥ 2Ω(n logn) is

extremely sparse!

(2O(n2) potential normal vectors, but 2Ω(n2 logn) vectors
with n logn bits per coefficient)

◮ Problem 3: For coefficients > 2ω(n), better SDAs exist!
For c ∈ [0, 1]n and N ∈ N. Find Q ∈ {1, . . . , N} s.t.
minimize ‖c− Z

n

Q ‖∞.

◮ For Q := N , error ≤ 1

N
◮ Dirichlet’s Theorem: error ≤ 1

Q·N1/n


