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A q and q, t-analogue of Hook Immanantal Inequalities and Hadamard Inequality for Trees
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Let T be a tree on n vertices with Laplacian matrix L and q-Laplacian Lq. Let χk be the character of
the irreducible representation of the symmetric group Sn indexed by the hook partition k, 1n−k and let
dk(L) be the normalized hook immanant of L corresponding to the character χk. In [1,3–5], inequalities
are known for dk(L) as k increases. By using matchings and assigning statistics to vertex orientations,
we generalize these inequalities to the matrix Lq, for all q ∈ R and to the bivariate q, t-Laplacian Lq,t

for a specific set of values q, t, where both q, t ∈ R or both q, t ∈ C. Our statistic based approach also
gives generalizations of inequalities given in [2] for a Hadamard inequality changing index k(L) of L, to
the matrices Lq and Lq,t for trees.
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