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Abstract
A Study of the Mathematical Paradigm on Music Therapy

Wataru Uegaki”  Chikako Nezu®
1) Department of Mathematics, Faculty of Education, Gifu Shotoku Gakuen University
2) Department of Music, Faculty of Education, Mie University

The aim of the paper is to make clear the structure of the mathematical paradigm on music therapy. I
considered the formative process of the music theory in the ancient Greek, its special feature and the aspects of
effects on the human spirit.

The music theory in the ancient Greek was created by Olympus at first, and Terpander founded the
seven-note scale of octave. Pythagoras reformed the seven-note scale and completed the octave scale, also
developed the music theory based on the numerical ratio.

On the other hand, Aristoxenus eliminated the music theory based on the numerical ratio and advocated the
conscious music theory depending on the sense of hearing searching for the harmony. Ptolemaeus tried to unify
the Pythagorean theory and the Aristoxenian theory.

The idea of proportion (analogy) combines the musical world and the mathematical world. The theory of
music tune acquired the mathematical base by using the idea of proportion (analogy). As music increases the
ethical and educational effects on the human spirit, I name the special musical quality “musical ethos.”

Ptolemaeus judged that the occurrence of the ethos was resulted from the change of tonos and he
formulated the seven kinds of octave-forms. The seven octave-forms have great influences on the human spirit,
such as courage and sorrow.

The mathematical paradigm on music therapy has the structure as follows; the core of the structure is

“ratio” and “harmony” , the theory of musical ethos is formed through the proportion (analogy) and the theory

of musical ethos shows the magical, medical, mental and social powers.
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