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Abstract

This paper defines "utsu-on" (depressive phonemes) as phonetic
patterns in Japanese that impose cognitive load on human
cognition, and systematizes music design principles derived from
the avoidance of such patterns. Originating from observations
made during music therapy practice for children with cerebral
palsy since 2015, this 11-year research has established an
original theoretical framework. The framework includes "Category
Theory 50-on," which formalizes vowels as categorical
dimensions and consonants as functors; "Phonetic Node
System," which identifies cognitive load patterns; and "Language
Command Hourglass Model," which formalizes speech acts
using the Za4xZ2 group.

Based on the traditional wasan (Japanese mathematics) text "16-
Pattern 80-Division-Point Knot Torus Theory" preserved in the
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author's family, this research constructed the "Cognitive Orbital-
Torus System," describing cognitive processing in 16 steps and
32 nodes.

This theory is applicable to music therapy, lyric writing, and
Japanese language output design for LLMs, providing a
foundation for language generation that considers semantics,
pragmatics, and cognitive load beyond conventional syntactic
grammar checking.

Keywords

Japanese phonology, utsu-on (depressive phonemes), cognitive
load, category theory, music therapy, language command, LLM,
wasan (Japanese mathematics), torus mapping
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