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BOUNDED VARIATION SOLUTION TO A NONLINEAR

1–LAPLACIAN TYPE PROBLEM WITHOUT

THE AMBROSETTI–RABINOWITZ CONDITION

YAN-HUI WANG, HUO TAO AND LING DING ∗

Abstract. In this paper, we investigate the existence of a bounded variation solution for the fol-
lowing 1-Laplacian equation {−Δ1u = λ f (x,u) in Ω,

u = 0 on ∂Ω,

where λ is a real parameter, Ω ⊂ R
N (N � 2) is a bounded domain with Lipschitz boundary,

Δ1u = div( Du
|Du| ) is the 1-Laplacian, and the function f (x,u) ∈C0(Ω×R,R) is superlinear in u

at infinity and satisfies a subcritical growth condition. We prove that under suitable conditions,
for all λ > 0 , the problem has at least one nontrivial solution without the Ambrosetti–Rabinowitz
condition. The approach is based on an analysis of the associated p -Laplacian problem, followed
by a thorough analysis of the asymptotic behavior of such solutions as p → 1+ .
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[6] G. ANZELLOTTI, Pairings between measures and bounded functions and an application to elliptic
problems, J. Differential Equations 51 (1984), no. 2, 258–296.

[7] J. CHATA, M. T. O. PIMENTA, Berestycki–Lions conditions for the 1-Laplacian operator, J. Differ-
ential Equations 284 (2021), 1–21.

[8] G. Q. CHEN, H. FRID, Divergence-measure fields and hyperbolic conservation laws, Arch. Ration.
Mech. Anal. 147 (1999), no. 2, 89–118.
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