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Abstract

The aim of this research is to conduct a comprehensive algebraic
analysis of the next generation of nodes within the Primitive Pythagorean
Quadruples (PPQs) tree, utilizing its dedicated complete generating set.
This work builds upon the complex and heterogeneous generative structure
revealed by Rashal et al. (2020). Our findings indicate that initial
simplicity is a local property that does not propagate throughout the tree.
Instead, the subtree exhibits highly heterogeneous branching and the
systematic emergence of "out-of-bound" nodes containing negative
components. These results reinforce the hypothesis that complexity is an
intrinsic and pervasive characteristic of the entire tree, not confined to
specific branches. Furthermore, they suggest that this region functions as
a complex transitional layer within the system.

Key Words:
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