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Multiplicity Results for the Nonlinear Weighted Laplacian
Equation on the Sierpiński Gasket

Krzysztof Jelito, Micha l Be ldziński

We establish results concerning the existence of solutions to the nonlinear equation driven
by the weighted Laplacian with the Dirichlet boundary condition on the Sierpinski gasket V :−∆au(x) ∋ f

(
x, u(x)

)
for x ∈ V \ V0,

u(x) = 0 for x ∈ V0,
(1)

where V0 is the intrinsic boundary of V , and the function f : V × R → R is a Carathéodory
function satisfying suitable growth assumptions that ensure well-posedness of the problem. The
function a : V → (0,∞) is the bounded weight function defining the weighted Laplacian −∆a.
The existence of weak solutions is obtained using variational methods, including the Direct
Method of the Calculus of Variations and the Mountain Pass Lemma. Additional growth
conditions on the nonlinearity term are imposed to establish the existence of nontrivial and
multiple solutions. The multiplicity results are inspired by the approach of Bereanu, Jebelean,
and Mawhin in [2] and are adapted to the fractal setting of the Sierpiński gasket.

A weak solution of (1) is defined as a function satisfying the hemivariational inequality∫
V
f(x, u(x))

(
v(x) − u(x)

)
dµ(x) + 1

2Ea(v) ≥ 1
2Ea(u) for all v ∈ H1

0 (V ),

where Ea denotes the weighted energy functional associated with the weighted Laplacian −∆a.
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