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In this talk, I will present ongoing work with Dorin Bucur and Giuseppe But-
tazzo about optimality of the hexagonal tiling for some problems under inra-
dius constraint in two dimensions. We are interested in showing that the set
Ωhex = R2 \ Zhex, where Zhex is the set of the centers of the hexagonal tiling,
is a solution to the problems,

(1)

min
{
λp(Ω)

∣∣ Ω ⊂ R2, ρ(Ω) = 1
}
,

sup

{
Tp(Ω)

|Ω|

∣∣∣∣ Ω ⊂ R2, ρ(Ω) = 1

}
,

with 2 < p < +∞, where λp(Ω) and Tp(Ω) represent respectively the princi-
pal eigenvalue of the p-Laplacian with Dirichlet boundary conditions and the p-
torsionnal rigidity of Ω. In order to gain information about (1), we actually focus
on simpler problems defined in the class

Aε =
{
Ω ⊂ R2, Ω = R2 \

⋃
B(xi, ε), where (xi) has no accumulation points

}
,

and we partially solve the following problems

min
{
h(Ω)

∣∣ Ω ∈ Aε, ρ(Ω) = 1
}
,

min
{
λ2(Ω)

∣∣ Ω ∈ Aε, ρ(Ω) = 1
}
,

sup

{
T2(Ω)

|Ω|

∣∣∣∣ Ω ∈ Aε, ρ(Ω) = 1

}
,

where h(Ω) is the Cheeger constant of Ω.
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