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Quaternion Mandelbrot sets on mapping x<=z*+¢
with multiple critical points

SUN Yuan-yuan®, WANG Xing-yuan

( School of Information and Communication Engineering, Dalian University of Technology, Dalian 116024 . China )

Abstract: The quaternion Mandelbrot sets (abbreviated as M sets) on the mapping =z <— 2* + ¢ with
multiple critical points are constructed. The topological invariance and the fission evolutions of M sets
are investigated, the stability region boundary is calculated, and the topology rules of the cycle orbits
are discussed. The quaternion Julia sets are constructed with the parameter ¢ selected from the M sets
and the relationship between the quaternion M sets and the Julia sets are analyzed. It can be concluded
that the critical points of quaternion M sets are not unique, which lead the M sets to different fractal

structures.

Key words: Mandelbrot sets; Julia sets; multiple critical points; quaternion; fractal



