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Abstract

The Sinc-Galerkin method is considered and analyzed for solving the fourth-order partial inte-
gro-differential equation with weakly singular kernels. At first, for the temporal direction, we use
L1 scheme to approximate Caputo derivative and the trapezoidal convolution quadrature rule to
discretize the Riemann-Liouville fractional integral term. Then for space, we utilize Sinc-Galerkin
method to deal with fourth-order partial derivative and obtain the fully discrete scheme. Finally,
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we deduce the convergence order of the numerical scheme and verify the accuracy and effective-
ness of the proposed method through a numerical example.
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Table 1. The maximum-norm errors, temporal convergence rates with different o, when M =32

F1 M=32, L SEBTHIEEIRZEFIBSEN
o yij N Error Rate t a g N Error Rate t
4 2.19612E-04 4 1.26739E-03
8 9.85429E-05 1.1561 8 3.84978E-04 1.7190
0.15 0.75 16 4.42384E-05 1.1555 0.7 0.35 16 1.16409E-04 1.7256
32 1.99758E-05 1.1470 32 3.56133E-05 1.7087
64 9.21539E-06 1.1161 64 1.19961E-05 1.5698
Table 2. The maximum-norm errors, spatial convergence rates with different o, when N =10000
F# 2. N =10000, L, Se¥ THYZSERZEFUCEHN
a B N Error Rate t a yij N Error Rate t
2 4.04027E-02 2 1.26739E-03
4 1.94593E-02 1.0540 4 3.84978E-04 1.7190
0.25 0.35 8 4.63054E-03 2.0712 0.7 0.35 8 1.16409E-04 1.7256
16 3.23767E-04 3.8382 16 3.56133E-05 1.7087
32 2.36793E—06 7.0952 32 1.19961E-05 1.5698
2 4.04038E-02 2 4.04042E-02
4 1.94650E-02 1.0536 4 1.94674E-02 1.0534
0.5 0.25 8 4.63800E-03 2.0693 0.8 0.35 8 4.64115E-03 2.0685
16 3.31357E-04 3.8070 16 3.34556E-04 3.7942
32 2.36540E—06 7.1302 32 4.33366E—06 6.2705
10° —0—0=0.15,4=0.75 | ;
—-8---0=0.75,3=0.35
—%*— order=1.15
—*— order=1.65
&2
2 102 3
w
£
[]
&
1S
£
%10 ]
=
10°® 3
10"
N
Figure 1. The temporal convergence rates when M =32
B 1. M =32 B3 B RS BT
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10 F E
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Figure 2. The spatial convergence rate when A =10000
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