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We consider the weighted Neumann (𝑝, 𝑞)-eigenvalue problem [GPU24]:

−div(|𝑥|𝛼|∇𝑢|𝑝−2∇𝑢) = 𝜆‖𝑢‖𝑝−𝑞
𝐿𝑞(Ω𝛾)

|𝑢|𝑞−2𝑢 in Ω,
𝜕𝑢

𝜕𝜈
= 0 on 𝜕Ω𝛾 ,

in bounded Hölder 𝛾-singularities domains Ω𝛾 ⊂ R𝑛.

In the case 1 < 𝑝 < 𝛼 + 𝛾 and 1 < 𝑞 < 𝑝* = 𝛾𝑝/(𝛼+ 𝛾 − 𝑝) where
0 < 𝛼 < 𝑛(𝑝−1),𝑛 ≥ 2, we prove solvability of this eigenvalue problem
and existence of the minimizer of the associated variational problem. In
addition, we establish some regularity results of the eigenfunctions and
some estimates of (𝑝, 𝑞)-eigenvalues.
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