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Abstract:

Let N ≥ 1 and let H ∈ C(RN) ∩ C1(RN \ {0}) be a norm of RN , that is
H ≥ 0 in RN and H(ξ) = 0 if and only if ξ = 0,

H is convex in RN ,

H(αξ) = |α|H(ξ) for ξ ∈ RN and α ∈ R.

We denote by H0 the dual norm of H defined by

H0(x) := sup
ξ∈RN\{0}

x · ξ
H(ξ)

.

Then

|x · ξ| ≤ H0(x)H(ξ), H(ξ) = sup
x∈RN\{0}

x · ξ
H0(x)

.

For any x ∈ RN , ξ ∈ RN and R > 0, we set

BH(ξ, R) :={η ∈ RN : H(η − ξ) < R},
BH0(x,R) :={y ∈ RN : H0(y − x) < R}.

We assume that
BH(0, 1) is strictly convex,

which is equivalent to H0 ∈ C1(RN \ {0})
Let ∆H be the Finsler-Laplace operator associated with the norm H, that is

∆H u := div(∇ξV (∇u)) = div(H(∇u)∇ξH(∇u)),

where V (ξ) := H(ξ)2/2. The Finsler-Laplace operator has been treated by many
mathematicians from various points of view. This talk is concerned with the Cauchy
problem for the Finsler heat equation

∂tu = ∆H u, x ∈ RN , t > 0, (F)

which is introduced as a gradient flow of the energy

I[u] :=
1

2

∫
RN

H(∇u)2 dx.

We remark that

if u is a solution of (F), then ku and u(kx, k2t) are also solutions of (F)

for any k ∈ R

1



In this talk we introduce a notion of H0-radially symmetric functions and show
some nice properties of the Finsler-Laplace operators. In particular, we show that
the Finsler-Laplace operator acts as a linear operator on H0-radially symmetric
smooth functions. Furthermore, we obtain an optimal growth condition on initial
data for the existence of solutions to the Cauchy problem for the Finsler heat equa-
tion.

This is a joint work with Goro Akagi (Tohoku University) and Ryuichi Sato
(Tohoku University).
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