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Abstract

This paper investigates the numerical solution of a class of partial differential equations of time-
fractional order. Firstly, the paper discretizes the spatial variables using the higher order weighted
essential no oscillation (WENOQO) scheme to achieve high accuracy in the spatial direction, thus ob-
taining an ordinary differential equation related only to time. Then, the exponential sum approx-
imation (SOE) to the time-fractional order Caputo derivative is applied in the time direction to
reduce memory and complexity for fast computation. Next, the higher-order convergence of the
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WENO method is analyzed theoretically. Finally, the higher-order accuracy of the method is veri-
fied by numerical experiments. Meanwhile, applying the method to solve the equations containing
interrupted solutions numerically is found to maintain the essence of non-oscillation in the non-
smooth region, which verifies the effectiveness of the method.
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Table 1. Numerical result of solving Example 1 in WENO format combined
with SOE method (a take 0.5)

% 1. F WENO #8454 SOE J53EK 0 1 BIBEL R (o B 0.5)

M E, error Rate E, error Rate
10 1.9923e—-02 -- 1.1289e-02

12 6.9134¢—03 5.8051 2.8648¢—03 7.5214
14 1.0059¢-03 12.5047 5.8600e—04 10.2947
16 4.1586e—04 6.6146 2.0181e—04 7.9831
18 2.5697e—04 4.0872 1.4630e—04 2.7308
20 1.3513e-04 6.1004 7.6041e—05 6.2111
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Figure 1. Numerical and exact solutions of u(x,t) in Example 1
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Figure 2. The numerical solution of u(x,t) in Example 2
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