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Let B be a ball in RN , N ≥ 2. Consider the eigenvalue problem

(0.1)

{
−∆pu = λ|u|p−2u in B,

u = 0 on ∂B,

where ∆pu = div(|∇u|p−2∇u), p > 1. It is well-known that a sequence of variational eigenvalues
of (0.1) can be obtained by means of the following minimax variational principle:

λk(p;B) := inf
A∈Γk(p)

max
u∈A

∫
B |∇u|

p dx∫
B |u|p dx

, k ∈ N,

where Γk(p) is a family of symmetric and compact subsets of W 1,p
0 (B) with Krasnosel'skii genus

greater than or equal to k.
In the linear case p = 2, it is well-known that λ2(2;B) = · · · = λN+1(2;B) = λ	(2;B), where

λ	(2;B) is the eigenvalue of the Laplacian which has an associated eigenfunction whose nodal
set is an equatorial section of B. We are interested in the generalization of this fact to the
nonlinear case. One of our main results in this direction is formulated as follows.

Theorem 1. The following chain of inequalities is satis�ed:

λ2(p;B) ≤ · · · ≤ λN+1(p;B) ≤ λ	(p;B).

If λ2(p;B) = λ	(p;B), as it holds true for p = 2, this result implies that the variational
(algebraic) multiplicity of the second eigenvalue is at least N . Moreover, in the case N = 2, we
can deduce from [1] that any third eigenfunction of the p-Laplacian on a disc is nonradial.

This is a joint work with Benjamin Audoux and Enea Parini (Aix Marseille Univ, CNRS,
Marseille, France), see [2].
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