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ANALYSIS THE FUNDMENTAL BIFURCATIONS OF
THE FRACTIONAL DIFFERENTIAL SYSTEMS

WITH THE PARAMETERS *
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(1. Department of Mathematics, Zhongyuan University of Technology, Zhengzhou 450007 ,China)
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(2. Mechatronics, Embedded Systems and Automation (MESA) Lab, School of Engineering,
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Abstract This paper investigates the fundmental bifurcations for the fractional differential systems involving one
parameter in the variable space. Applying the Lyapunov direct method to the fractional differential systems to
prove the stability or the instability of the equilibria, the phase portraits of the bifurcations are obtained. With the
help of the Taylors expansion and the Implicit Function Theorem in the classical sense, the normal forms of the
bifurcations of the fractional differential systems are calculated. By using the topological equivalent map which
depend on one parameter, the topological normal forms of the bifurcations of the fractional differential systems are

derived.

Key words fractional differential systems, caputo derivative, fold bifurcation, transcritical bifurcation,

pitchfork bifurcation
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