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Characterization of Laplacian eigenvalues of caterpillars
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Consider k disjoint graphs, Gi,...,Gk, and a graph H on 1,...,k vertices. Each vertex j of H is assigned to the
graph G;. The H-join of G1,...,G} [1] (generalized composition in [2]) is the graph G obtained by connecting each
vertex of G; to each vertex of G; whenever the vertices 4, j are adjacent in H. A caterpillar is a tree of order n > 5
such that removing all the pendant vertices produces a path with at least two vertices. In particular, the caterpillar
T(q1,...,qxk) is obtained from a path Pj, with k > 2, attaching the central vertex of the star Sq, (1 < i < k) to
the ith vertex of the path P,. In this work, we characterize completely the nonzero and the non ones-Laplacian
eigenvalues of T'(q1,...,qx) by means of the eigenvalues of the line graph £ (T (q1,...,qx)) using the concept of H-
join. Some additional consequences are explored, namely regarding the largest Laplacian eigenvalue and the algebraic
connectivity.

Keywords: Laplacian eigenvalues, caterpillar, algebraic connectivity, H-join.

References

[1] D. M. Cardoso, M. A. A. de Freitas, E. A. Martins, M. Robbiano, Spectra of graphs obtained by a generalization
of the join graph operation (Submitted).

[2] A. J. Schwenk, Computing the characteristic polynomial of a graph, Graphs and Combinatorics (Lecture notes in
Mathematics 406, eds. R. Bary and F. Harary), Springer-Verlag, Berlin, (1974) 153-172.

4842



