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The symmetry breaking is obtained for Neumann problems for equa-
tions with 𝑝-Laplacian generated by the Hardy–Sobolev inequality:⎧⎪⎪⎪⎪⎨⎪⎪⎪⎪⎩

−∆𝑝𝑢 =
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|𝑥|(1−𝜎)𝑞
in Σ𝐷,

𝜕𝑢

𝜕𝜈
= 0 on 𝜕Σ𝐷,

𝑢 > 0 in Σ𝐷.

Here 1 < 𝑝 < 𝑛, 𝑛 ⩾ 3, 0 < 𝜎 ⩽ 1, 𝑞 = 𝑝*𝜎 = 𝑛𝑝
𝑛−𝜎𝑝 , 𝐷 ⊂ S𝑛−1 and

Σ𝐷 = {𝑥𝑡 : 𝑥 ∈ 𝐷, 𝑡 ∈ (0,+∞)} ⊂ R𝑛

is a non-convex cone. Such problems have obvious radial solutions —
Talenti–Bliss functions of |𝑥|. However, under a certain restriction on
the first Neumann eigenvalue 𝜆1(𝐷) of the Beltrami–Laplace operator
on 𝐷:

𝜆1(𝐷) < (1− 𝛼)(𝑛− 1− 𝛼(𝑝− 1)), 𝛼 = (1− 𝜎)
𝑞

𝑝
,

we prove this radial solution cannot be the extremal function, therefore
minimizer must be non-radial.

In the case 𝑝 = 2, 𝜎 = 1 this problem was investigated in [CPP24].
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