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Numerical algorithm of Mittag-Leffler functions and
its derivatives based on global Padé approximation

FANG Yumeng, YUAN Xiao, XIE Yujing
(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

[ Abstract] The class of Mittag—Leffler functions plays a very important role in fractional calculus and is a widely used class of
special functions . Aiming at the high precision calculation of Mittag—Leffler functions and their derivatives, a numerical algorithm
based on global Padé approximation is proposed. Starting from Taylor series and asymptotic series, the algorithm constructs rational
fractions to approximate the two—parametric Mittag—Leffler function E, z(«x) (x < 0) and its arbitrary derivatives d'E, z(x)/d(x) (s €
N *). The approximation order can be adjusted to obtain the best stability and accuracy. Comparing the numerical solution with the
analytic solution, the Matlab simulation results show that the algorithm is effective and feasible, the numerical solutions are stable
and reliable, and the approximation performance is superior.
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Tab. 3 Global Padé approximation for any derivative of two—parameter Mittag—Leffler functions
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