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» Given: Polytope P C R"

» Want: Integral hull
Pr:=conv{PN7Z"}

» Idea: Let cx < 8 valid
inequality for P (c € Z™)

» The Gomory Chvatal
cut cx < | 3] valid for Py

» Gomory Chvatal closure

P = ﬂ{all GC cuts for P} = ﬂ {z | cx < |max{cy |y € P}|}
cEL™
» kth closure P .= p" !
—

k times

» Chvatal rank: PUK(P) = p;
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» For the rest of the talk assume P C [0, 1]"
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What’s known — if P C [0, 1]"

» 1k(P) < O(n3logn)
[Bockmayer, Eisenbrand, Hartmann, Schulz ’98]
» tk(P) <|O(n?logn)

[Eisenbrand, Schulz ’99]

» For some P, rk(P) X (1 + ¢)n [Eisenbrand, Schulz "99]

» For some P, rk(P) > [Pokutta, Stauffer "11]

Theorem (Sanita, R. '12)

There exists a family of polytopes P C [0,1]" with Chvétal rank
tk(P) > Q(n?).
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The polytope
> Let c € Z% be a vector
P(c,e) := conv{ {a: €{0,1}":cx < chul} U {z*(e)} }

——

special vertex

Knapsack solutions

cz = gl
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A lower bound strategy

Theorem

Assume: Ve € [(%)@(") O(1)]: ¢ critical = ||éfly > Q(2).
Then rk(P) > Q(n?).

> Let ¢x < B be the GC cut “cutting furthest” in it. ¢
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Simultaneous Diophantine Approximation

Lemma

Under magical assumptions

¢ critical = ||\¢ — c|l1 < O(e) - ||c|l1

(for some A > 0)

» Intuition: ¢ critical = ¢ well-approximates ¢

» Lemma follows from:

to show:

2

1 _, critical B 1. .
—+e)lélh > |max{éx|x € Pr} > §”CH1 +Q <H

- C
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The end

Thanks for your attention



Where is the bottleneck for w(n?) bound?

» Problem 1: Our proof technique does not extent!
% random numbers in {1,..., D} + % “fill numbers”
cannot work for D > 2"

» Problem 2: Set of normal vectors with ¢; > 28(n1ogn) 4
extremely sparse!
(20("*) potential normal vectors, but 22(*1°87) vectors
with nlogn bits per coefficient)
» Problem 3: For coefficients > 22" better SDAs exist!
For c€[0,1]" and N € N. Find Q € {1,...,N} s.t.
e 7
minimize [¢ — G [|oo-
» For @ := N, error < %

.. , A 1
» Dirichlet’s Theorem: error < oNTT



