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Summary

You worked with two Motzkin examples (unary-binary trees and Motzkin paths) and three
Catalan examples (plane rooted trees, binary trees, and Dyck paths) together.

Then we defined combinatorial specification. An admissible operator is one such that the
counting sequence of the output depends only on the counting sequences of the input.

Definition 1. A combinatorial specification for the classes A(1),A(2), . . . ,A(r) is a system
of equations

A(1) = Θ1(A(1),A(2), . . . ,A(r))

A(2) = Θ2(A(1),A(2), . . . ,A(r))

...

A(r) = Θr(A(1),A(2), . . . ,A(r))

where the Θi are built from admissible operators.

All the examples we’ve seen so far are like this with r = 1 (possibly with restrictions on the
input such as no elements of size 0 in order to guarantee admissibility). We did a somewhat
contrived example with r = 3 based on trees with two colours of vertices.

Next time

We will say a few more words about specifications and then the Lagrange implicit function
theorem, maybe with some multivariate generating series in the middle.
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