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Enumeration of tiered trees with 2 tiers and permutation trees
CAI Jing-guo, HOU Jiang-xia
(College of Mathematics and System Science, Xinjiang University, Urumqi 830046, China)

Abstract: A permutation tree is a type of connected permutation graph whose vertices are labeled
by [n],with edges formed by inversions. A permutation tree containing n — 1 inversions can be regarded
as a kind of 2-layered hierarchical tree. In this paper, a counting formula for 2-layered hierarchical
trees were derived by using incidence matrices. Subsequently, a classification of permutation trees is
given, and the number of permutation trees with n vertices is shown to be 2772 for n > 2, together
with a characterization of their structure. A connection is also established between permutation trees
and Ferrers diagrams with n — 1 cells.

Keywords: permutation trees; tiered trees; incidence matrix; Ferrers graph
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