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COMPACT NOT COMPACT

TOPOLOGICAL 
PACKING

•Binary codes
•Spherical codes •Sphere packing

LOCALLY 
INDEPENDENT

•Binary codes
•Witsenhausen’s 

problem
•Distance-avoiding sets 

in  Euclidean space
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 is slice-positive if  for every F : V3 → ℝ F(x, ⋅ , ⋅ ) ⪰ 0 x ∈ V

max ∑
x,y∈V

A(x, y)

∑
x∈V

A(x, x) = 1,

A(x, y) = F(x, x, y) for all x, y ∈ V,
F(x, y, z) = 0 if {x, y, z} not independent,
A : V2 → ℝ,
F : V3 → ℝ is symmetric and slice-positive
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Delsarte, Goethals, and 

Seidel (1977)
Bachoc and Vallentin 

(2007)

WITSENHAUSEN
Bachoc, Nebe, O., 
Vallentin (2008) THIS

SPHERE PACKINGS Cohn and Elkies (2003) Cohn, de Laat, and 
Salmon (2022)

EUCLIDEAN
DISTANCE-AVOIDING

O. and Vallentin (2008) ?
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• Packing graphs: Dobre, Dür, Frerick, and Vallentin (2016)

• Locally independent graphs: DeCorte, O., and Vallentin (2020)
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DIMENSION LOWER BOUND 2-POINT BOUND 3-POINT BOUND

3 0.2929 0.33… 0.303292

4 0.1817 0.25 0.201443

5 0.1161 0.2 0.142338

6 0.0756 0.166… 0.106725

7 0.0498 0.1428… 0.084785

8 0.0331 0.125 0.070605


