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ON EIGENVALUE GENERIC PROPERTIES OF . "E
LAPLACE-NEUMANN OPERATOR

JOSE N.V. GOMES! AND MARCUS A.M. MARF __0S?

ABSTRACT. We establish the existence of analytic curves of e,_mval- :s for the
Laplace-Neumann operator through an analytic varie .on of the metric of a
compact Riemannian manifold M with boundary by 1 ean< uf a ew approach
rather than Kato’s method for unbounded operators. V.. obtair an expression
for the derivative of the curve of eigenvalues, whic. is u... as a device to
prove that the eigenvalues of the Laplace-Neumann ope. “tor are generically
simple in the space MF¥ of all C¥ Riemanniai. ~etrics o . M. This implies
the existence of a residual set of metrics in *4%, \." *~+ make the spectrum
of the Laplace-Neumann operator simple. We ai. cive a precise information

about the complementary of this residual ~~* -- as about the structure
of the set of the deformation of a Riemann.. ~ metric which preserves double
eigenvalues.

1. INTRCOUCTION

In her seminal work Uhlenbeck |11 proved groundbreaking results on generic

properties for eigenvalues and eigenfunctions of the Laplace-Beltrami operator A,
on a closed n-dimensional Rir .iau. *an manifold (M™, g). From a qualitative point
of view, one of the most bea tiful res ts in [12] is the celebrated Theorem 8 assert-
ing that the set of all C* Rien.. ~nir 1 metrics g for which Ay has simple spectrum
is residual in the separal’e B aach space MF of all C* Riemannian metrics on M”,
for any 2 < k < 0o eq. »r.d w'ch the C* topology. Over the last four decades,
similar results were ¢ otaine. i. various directions. We refer to [2, 4, 8] and the
references therein fc . 7 ackground on this subject.

In line with this theme, *Ticheletti and Pistoia [9, Theorem 4.1] have proposed a
sufficient conditi- u 1. v the set of the deformations of a Riemannian metric g on M™,
which preserve ae 1 altiplicity m > 2 of a fixed eigenvalue A(g) associated with g, to
be locally a si"bma.. “ld of codimension %m(m—i— 1)—1 inside the Banach space S%*
of all C* sy ame ric covariant 2-tensors on M. They proved that such a condition
is easily fue « wh n n = 2 and m = 2, see [9, Theorem 4.3]. Explicit examples
were give~ whic. .re in accordance with their results. Shortly after, Teytel defined
a notio 1 of me. ger codimension in an infinite-dimensional separable Banach space
(see [11 Sectior 2]) that can be used to give a precise information about the set of
met" 3 wi.o.. the Laplacian has at least one eigenvalue with multiplicity greater
th n one. The crucial step in approach of Teytel has been to impose a condition,
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