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Definition

N(n, k) are called Narayana numbers and N,(x) are Narayana
polynomials.
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Narayana numbers
» Dyck paths of length 2n with k peaks
» Non-crossing partitions of [n] with k blocks
» Non-nesting partitions of [n] with k blocks
» The number of unlabeled ordered rooted trees with n edges

and k leaves.
N(4,2) = %L(g) (2:) =6

from Wikipedia
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Dyck path
Definition
A Dyck path of length 2n is a path in the right quadrant N? from
(0,0) to (2n,0) using steps (1,1) “rise” and (1, —1) “fall”

Theorem (Flajolet 1980)

where Sp(au, ..., ap) is the generating polynomial for Dyck paths
of length 2n in which each fall starting at height i gets weight «;.
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P> even contraction
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For Catalan number C, = (2n")/(n+ 1), Ha(Cy) =
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