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Abstract :

This talk concerns a robust numerical method based on the fractional Adams-Bashforth and the Fourier
spectral methods to explore some spatiotemporal patterns in a range of Belousov-Zhabotinskii reaction
systems. The standard integer-order time-derivative is replaced with the Atangana-Baleanu fractional
order derivative in the sense of Caputo. Details of existence and stability of positive solution are given.
Numerical experiments are carried out at some instances of fractional power to demonstrate the suitabi-
lity of the methods, and to explore the dynamic richness in some chemical species when modelled with
non-integer-order derivatives.

Keywords : Fourier spectral method ; Existence of solution; Fractional reaction-diffusion ; Spatiotem-
poral oscillations ; Stability analysis.

Vd pe

Références

[1] A. Atangana and K.M. Owolabi, New numerical approach for fractional differential equations, Mathematical Modelling
of Natural Phenomena, 13 (2018) 3.

[2] A. Atangana, Non validity of index law in fractional calculus : a fractional differential operator with Markovian and
non-Markovian properties, Physica A 505 (2018) 688-706.

[3] A. Atangana, Blind in a commutative world : Simple illustrations with functions and chaotic attractors, Chaos, Solitons
and Fractals 114 (2018) 347-363.

[4] K.M. Owolabi and K.C. Patidar, Higher-order time-stepping methods for time dependent reaction-diffusion equations
arising in biology, Applied Mathematics and Computation, 240 (2014) 30-50.

1 ENSMR, February 20-22, 2023



