THE THIRD SMALLEST EIGENVALUE OF THE LAPLACIAN MATRIX^∗

SUKANTA PATI^†

Abstract. Let G be a connected simple graph. The relationship between the third smallest eigenvalue of the Laplacian matrix and the graph structure is explored. For a tree the complete description of the eigenvector corresponding to this eigenvalue is given and some results about the multiplicity of this eigenvalue are given.

Key words. Laplacian matrix, algebraic connectivity, third smallest eigenvalue, tree.

AMS subject classifications. 05C50, 15A48

∗Received by the editors on 23 February 2001. Final manuscript accepted for publication on 14 July 2001. Handling Editor: Stephen J. Kirkland.

†Department of Mathematics, IIT Guwahati, North Guwahati, India, 781 039 (pati@iitg.ernet.in). The work was done when the author was visiting the University of Regina, Saskatchewan, Canada. Research supported by the University of Regina and NSERC under grant numbers OGP0138251 and OGP22730700.