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EIGENVALUE MULTIPLICITIES FOR SECOND

ORDER ELLIPTIC OPERATORS ON NETWORKS

JOACHIM VON BELOW AND JOSÉ A. LUBARY

Abstract. We present some general bounds for the algebraic and geometric multiplicity of eigen-
values of second order elliptic operators on finite networks under continuity and weighted Kirch-
hoff flow conditions at the vertices. In particular the algebraic multiplicity of an eigenvalue is
shown to be strictly bounded from above by the number of vertices if there are no eigenfunctions
vanishing in all nodes, and to be bounded from above by the number of edges if there are such
eigenfunctions.
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[13] M. KRAMAR FIJAVŽ, D. MUGNOLO AND E. SIKOLYA,Variational and semigroup methods for waves

and diffusion in networks, Appl. Math. Optim. 55 (2007), 219–240.
[14] J. A. LUBARY, Multiplicity of solutions of second order linear differential equations on networks, Lin.

Alg. Appl. 274 (1998), 301–315.
[15] J. A. LUBARY, Multiplicidad y valores propios no reales en problemas de contorno para ecuaciones

diferenciales sobre redes, Doctoral Thesis UPC Barcelona, 2000.
[16] J. A. LUBARY, On the geometric and algebraic multiplicities for eigenvalue problems on graphs, in:

Partial Differential Equations on Multistructures, Lecture Notes in Pure and Applied Mathematics
Vol. 219, Marcel Dekker Inc., New York, 2000, 135–146.

c© � � , Zagreb
Paper OaM-07-32

http://dx.doi.org/10.7153/oam-07-32


588 J. VON BELOW AND J. A. LUBARY

[17] G. LUMER, Connecting of local operators and evolution equations on networks, in: Potential Theory
Copenhagen 1979, Lect. Notes Math. Vol. 787, J. Springer Berlin, 1980, 219–234.

[18] D. MUGNOLO, Parabolic systems and evolutions equations on networks, Habilitationsschrift Univer-
sität Ulm 2010.
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