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Our goal is to establish a natural connection between the minimizers of
two closely related variational problems. We prove global and local convergence
results for the p-harmonic functions as p → 1, and show that the limit function
minimizes (at least locally) the total variation of the vector-valued measure ∇u
in BV (Ω). Continuous functions with this property are usually called functions
of least gradient.

The aforementioned results appear quite natural, especially after noticing
that

‖∇u‖(Ω) =
∫

Ω

|∇u| dx

for u ∈ W 1,1(Ω). However, some caution is needed in the proofs, because func-
tions of least gradient differ from p-harmonic functions in many aspects. Most im-
portantly, the characterization of p-harmonic functions in terms of the p-Laplace
equation shows that the property of being p-harmonic is completely local. The
same is not true for the functions of least gradient since their superlevel sets
must be area-minimizing, and that is not a local property.
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