NODAL DOMAIN THEOREMS AND BIPARTITE SUBGRAPHS^∗

TÜRKER BıYıKŎGLU^†, JOSEF LEYDOLD^‡ , AND PETER F. STADLER^§

Abstract. The Discrete Nodal Domain Theorem states that an eigenfunction of the k-th largest eigenvalue of a generalized graph Laplacian has at most k (weak) nodal domains. The number of strong nodal domains is shown not to exceed the size of a maximal induced bipartite subgraph and that this bound is sharp for generalized graph Laplacians. Similarly, the number of weak nodal domains is bounded by the size of a maximal bipartite minor.

Key words. Graph Laplacian, Nodal Domain Theorem, Eigenvectors, Bipartite Graphs.

AMS subject classifications. 05C50, 05C22, 05C83.

∗ Received by the editors 2 August 2005. Accepted for publication 30 October 2005. Handling Editor: Michael J. Tsatsomeros.

†Max Planck Institute for Mathematics in the Sciences, Inselstrasse 22-26, D-04103 Leipzig, Germany (biyikoglu@mis.mpg.de). Current Address: Universite Catholique de Louvain Department of Mathematical Engineering Batiment Euler 4, avenue Georges Lemaitre B-1348 Louvain la Neuve BELGIUM (biyikoglu@inma.ucl.ac.be).

‡Dept. of Statistics and Mathematics. University of Economics and Business Administration, Augasse 2-6, A-1090 Wien, Austria (leydold@statistik.wu-wien.ac.at).

§Bioinformatics Group (Department of Computer Science) and Interdisciplinary Center for Bioinformatics, University of Leipzig, Härtelstrasse 16-18, D-04107 Leipzig, Germany; Institute for Theoretical Chemistry, University of Vienna, Währingerstrasse 17, A-1090 Wien, Austria; The Santa Fe Institute, 1399 Hyde Park Rd., Santa Fe NM 87501 (studla@bioinf.uni-leipzig.de).