Advances in Applied Mathematics 5 243t f&, 2026, 15(1), 48-60 Hans X
Published Online January 2026 in Hans. https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2026.151007

ET A FHBRERELNIL ST

B &, X &, KAERL, Mz, HOogr
VEEME SR A B B AR B, 7 REAR
2 SR B SR S, )P Ak

Weks H . 20254F12 As5H; S ER: 20254F12 280 &AM H: 20264F1H7H

H E

FOCELE — RIIFEE RO T AL IZ SR, FARRERE RN LM NS B,

BRITE. BEh%. RAERES M2 . SeEASMEZTAANET %, B 7E.

AR, BREE AT, R, B R AR RAUER ERII R T Bs k. Al
Bl SREEIRAL. AKBAE BT AR R EHIF R, ARERERREOM . REMTRAERE R
BT BB ERMALERE R

XKigid

SREIRLR, O ERETE, RHEGWN, PUSMR), SREERLL

Optimization Analysis of Equidistant Spiral
Bench Dragon Based on Dichotomous
Method

Xin Lu?, Lei Liul, Guanjie Chen!, Yingling Liu?, Feng He!"
!Mathematics Teaching and Research Department, Guilin University of Information Technology, Guilin Guangxi

2School of Information Engineering, Guilin University of Information Technology, Guilin Guangxi

Received: December 5, 2025; accepted: December 28, 2025; published: January 7, 2026

Abstract

This paper analyzes and optimizes the motion process by establishing a series of mathematical mod-
els, covering the stages of disc entry, turning and disc exit of the bench dragon, involving geometry,
kinematics, optimization theory and other mathematical fields. By comprehensively using a variety
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of mathematical tools and calculation methods, the problems of motion trajectory planning, colli-
sion detection, pitch optimization, U-turn path design and speed control were successfully solved
through differential equations, dynamic collision models, pitch optimization models, curve optimi-
zation models, and dynamic velocity constraint optimization models, which provided theoretical
basis and practical guidance for improving the ornamentality, safety and technical difficulty of bench
dragon performances.
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Figure 1. Diagram showing the relationship between arbi-
trary handle coordinates and polar angle, polar radius
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Figure 2. Schematic diagram of the faucet’s position from the
initial state to its position at 300 s
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Figure 3. Motion trajectory of the bench dragon at 300 s
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Figure 4. Graph of speed versus time
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Figure 5. Collision diagram of dragon head and dragon
body (data automatically rounded in the figure)
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Figure 6. Trajectory diagram of coiling-in and coiling-out spiral
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Figure 7. Velocity diagram for handles with varying sections
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