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Three classes of trees without Laplacian eigenvalue 1
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Abstract: Let A(G) be the adjacent matrix of G, and D(G) be the diagonal matrix, the matrix
L(G) =D(G) -A(G) is called the Laplacian matrix. Then all roots of the characteristic polynomial
b () =det(ul —L(G) ) are called Laplacian eigenvalues of G. A path with a vertex of degree not
less than 3 and the other vertex of degree equal to 1 is called the external path of a graph. For any
graph G, if the external path of G contains a P, subgraph, then pruning off P,’s does not change the
multiplicity of Laplacian eigenvalue 1 in graph G. In this paper, the starlike trees, the double-starlike
trees and the three-starlike trees without a Laplacian eigenvalue 1 are completely characterized by de-
leting P, recursively from external paths of those graphs.
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