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Abstract

This paper introduces a new combinatorial framework for modeling the growth of binary trees through
a discrete evolution process that incorporates a growing rule and an extinction rule. Building upon the
theory of increasingly labeled structures and the analysis of polynomial iterates, we extend previous models
of increasing trees with label repetitions by allowing growth branches to terminate. This mechanism enables
a direct connection between dynamic evolutionary processes and classical unlabeled binary trees. We provide
a combinatorial outlook for this model, linking our new approach to essential but traditionally complex
parameters such as tree height, the maximum number of leaves at the deepest level (for a given tree size),
and the overall tree profile. Our approach reveals structural links with Mandelbrot polynomials and coding
theory. Furthermore, we leverage these structural insights to develop an efficient, iterative uniform random
sampler for binary trees with a prescribed profile, achieving optimal complexity in both time and space and
in random bit consumption.



