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We carried out mathematical modeling of the self-propelled system and
performed mathematical analysis of the mathematical model. In this research, together with the
experimental group, we solved the mechanism of oscillation phenomena about the self-propelled
material by mathematical modeling. Moreover, it was clarified that the mechanism of collective
motion that occurs when multiple self-propelled materials float on the water is not caused by the
capillarity phenomenon but is caused by the concentration gradient of the chemical substances
contained in the aqueous solution near the water surface. In addition, we have clarified the
mechanism of the interaction motion between the string-shaped self-propelled materials and the
shape-dependent interaction motion between the self-propelled materials by mathematical modeling and

theoretical analysis.
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