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Diversity of the dynamics of polynomials and transcendental entire functions
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We investigated the dynamics of polynomials and transcendental entire
functions by mainly using complex analytic methods. As a remarkable result, we proved that the
following phenomena which can be observed in the Mandelbrot set by computer graphics actually exist
by formulating them mathematically and proving the statements: Take a small Mandelbrot set in the
Mandelbrot set, and choose a parameter from it which corresponds to a quadratic polynomial with
either a parabolic periodic point or whose critical point 0 is preperiodic. By zooming in its
neighborhood, we can see a quasiconformal image of a Cantor Julia set which is a perturbation of a
parabolic or Misiurewicz Julia set. Furthermore, by zooming in its middle part, we can see a certain

nested structure (“'decoration™) and finally another "smaller Mandelbrot set™ appears.
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