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1. Introduction

This paper concerns the asymptotic behavior of nonlinear analogs of harmonic
“functions” on trees. Our study was motivated by some open problems forp-
harmonic functions on domains inRn. We hope that our results will suggest cor-
rect settings for the continuous case.

Fix ν ≥ 3, and let the treeTν be a regular directed graph. The setVν of its
vertices is in one-to-one correspondence with finite words in the alphabetM =
{1,2, . . . , ν}. The vertexv∅ is the origin of the tree. Thekth generation is

Gk = {vI : I ∈Mk},
so that

Vν =
⋃
k≥0

Gk.

The set ofchildrenof a vertexvI ∈ Vν is defined asHvI = {vI1, . . . , vIν }. We
denote by [v,w] the edge that links the verticesv andw. We define the set of
edgesEν of the treeTν in the following way: the edge [v,w] ∈ Eν if and only if
w ∈Hv. Observe that if [v,w] ∈Eν then [w, v] /∈Eν (Tν is a directed graph).

Let F : R̄ν+ → R̄+ be a continuous function such thatF(0,0, . . . ,0) = 0 and
F(1,1, . . . ,1) = 1 (hereR̄+ := [0,∞) is the positive closed half-axis and̄Rν+ :=
(R̄+)ν). We say that such a functionF isadmissible.In what follows, we consider
only admissible functions. We understandF(x1, x2, . . . , xν) as a kind of nonlinear
mean of the argumentsx1, x2, . . . , xν.

Let n ≥ 1, and letφ be a function onG0 ∪ · · · ∪ Gn. We say thatφ is F -
harmonicif

φ(vI ) = F
(
φ(vI1), φ(vI2), . . . , φ(vIν)

)
for anyvI ∈G0 ∪ · · · ∪Gn−1.

If A is a subset of vertices contained inGn then we define theF -harmonic
“measure” ofA, denoted byωF (v,A), as the function defined inG0 ∪ · · · ∪Gn
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