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O ABSTRACT 0O

This research presents a stable numerical scheme for the Fitzhugh-Nagumo time-fractional
partial differential equation using finite differences method, and L1-approximation for the
fractional operator. The nonlinear term has been treated by Taylor approximation of zero
degree. The unconditional stability and consistency for the proposed scheme have been
theoretically proven, and the convergence have been numerically studied. We provide
some experiments and comparisons that supports the theoretical results and shows the
efficiency of the proposed scheme.
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a 0.5 0.9
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eV 2.5E-07 | 5.3E-08 | 1.1E-08 2.1E-09 1.8E-07 4.6E-08 1.0E-08 2.1E-09
ECO - 2.2553 2.3239 2.3607 - 1.9808 2.1610 2.2972
MAE | 1.6E-06 | 4.1E-07 | 1.0E-07 2.6E-08 1.6E-06 4.0E-07 9.8E-08 2.4E-08
ECO - 1.9882 | 1.9998 1.9999 - 1.9888 1.9997 1.9999
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