A generalization of Fiedler’s lemma and the
spectra of H-join of graphs

Abstract

In this talk, we discuss the characteristic polynomial and spectra of
H-join of graphs [2,4]. In [5], the H-join operation of the graphs was
initially introduced as generalized composition by Schwenk, denoted
by H[G1,Ga,...,Gk]. Also, the same operation is studied in some
other names as generalized lexicographic product and joined union.
When all G;’s are equal to the same graph G, it is called the lexico-
graphic product, denoted by HI[G].

Lemma: Let A be a symmetric m x m matrix with eigenvalues

a1, Qs,...,0,;, and B be a symmetric n X n matrix with eigenvalues
81,82, ...,0n. let u be an eigenvector of A corresponding to oy and v
be an eigenvector of B corresponding to (31 such that ||u|l = |[v|| = 1.
Then for any constant p the matrix
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In [1,2], the above lemma is called Fiedler’s lemma. In [2, The-
orem 3] Cardoso et al. obtained a generalization of Fiedler’s lemma
and hence obtained the spectra of H-join of regular graphs for any
H. In [4], a new generalization of the Fiedler’s lemma is obtained
by introducing the concept of the main function of a matrix. As ap-
plications, the universal spectra of the H-join of any graphs (pos-
sibly non-regular) and the adjacency spectra of the H-generalized



join(introduced in [3]) constrained by (arbitrary) vertex subsets are
obtained. The adjacency spectra of the generalized corona of graphs
is deduced from the spectra of the H-join of graphs. Also, the con-
struction of infinitely many pairs of non-regular universal cospectral
graphs is provided. We discuss these results in the talk.
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