Existence and regularity of solutions to optimal
partition problems involving Laplacian eigenvalues

MicUEL RAMOS, Huco TAVARES, SusaNNA TERRACINI
Affiliation: CAMGSD, Instituto Superior Técnico, Universidade de Lisboa, Portugal

email: htavares@Qmath.ist.utl.pt

Let Q C RY be an open bounded domain and m € N. Given ky,...,k, € N, we
consider a wide class of optimal partition problems involving Dirichlet eigenvalues of
elliptic operators, including the following

m

inf {Cb(wl, W) = Z/\ki(wi) C(wry e wm) € Pm(Q)} )

=1

where A, (w;) denotes the k;—th eigenvalue of (—A, H(w;)) counting multiplicities, and
P (22) is the set of all open partitions of €2, namely

Pm(Q) :{(wlw"awm): Wi CQOpen, wzﬂwjzwwgéj}

We prove the existence of an open optimal partition (wy,...,wy,) € Pn(Q)), proving as
well its regularity in the sense that the free boundary U ,0w; N2 is, up to a residual set,
locally a O hypersurface.

The proof involves a careful study of an associate Schrodinger system with competition
terms, as well as several free boundary techniques.
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