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Abstract

This paper proposes an adaptive exponential time differencing method for the variable-order fractional
Allen-Cahn equation. Finite difference and split-step Fourier spectral methods are used for spatial dis-
cretization, while an adaptive control combined with the exponential time differencing is employed for
time discretization. The numerical scheme is constructed and its advantages in computational accuracy,
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efficiency, and stability are verified through numerical experiments.
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Figure 1. The stable region when y is fixed at certain non-positive real values
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Figure 2. The evolution of the one-dimensional Allen-Cahn equation solution and the change of its order over time
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Table 2. One-dimensional example performance comparison results
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Figure 5. Numerical solution of the two-dimensional equation
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Table 3. Two-dimensional example performance comparison results
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