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In this talk, we consider an optimization problem associated with the fol-
lowing nonlinear elliptic boundary value problem:

—Au+ MP =xp,u>0, (z€Q), u=0 (xz€0N),

where 2 is a bounded domain in R™ with smooth boundary, A > 0, and 1 <
p<n+2)/n—2)ifn>3andl <p< +ooifn =1,2. Here, D is a
measurable subset of Q2 which belongs to the class: Cs ={D CQ | |D|=p3}
for the prescribed 3 € (0, |©2]). It is well-known that for any D € Cg, there exists
a unique solution u € H}(Q), we denote it by up, to the nonlinear boundary
value problem above and the solution up is obtained as a global minimizer of
the functional:

1 A
Jp(v) = §/Q|Vv|2dx+m|v|p+l d.'L'—/QXDUdJU

on Hg (). Now, we consider the optimization problem: Eg o = infpec, Jp(up).
If Egq is attained by D* € Cg, then we call D* an optimal configuration. In
this talk, we present our recent results on the existence, uniqueness and non-
uniqueness, symmetry preserving and symmetry breaking phenomena of the op-
timal configuration D* to this optimization problem in various settings. When
A = 0, similar results has been obtained by Cuccu and Porru in [1]. We extend
their ideas to be adapted to our setting and overcome some difficulty to show
symmetry breaking in the nonlinear case. We should also mention that such
symmetry breaking phenomena was first discovered in the optimization of the
first Dirichlet eigenvalue to the Schrédinger operator in [2].
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