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Analysis of the Finite Point Method for Fractional Cable Equations

CHEN Hongling, LI Xiaolin
( School of Mathematical Sciences, Chongqing Normal University, Chongqing 401331, P.R.China )

Abstract: With the central difference scheme to discretize the Riemann-Liouville time fractional derivatives and by means
of the finite point method to establish discrete algebraic equation systems, a meshless finite point method was proposed for
the numerical analysis of the fractional Cable equation. The error estimation of the method was derived and discussed in

detail. Numerical examples verify the efficiency and convergence of the method and confirm the theoretical results.
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Fig. 1 Numerical solution results and errors gained with @ = 0.2, 8=0.8, T =5, h = 1/20 and 7 = 1/20: (a) numerical solution results; (b) errors
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Fig.2 The relationship between relative errors and 1 errors obtained for #=0.01 and T=1 with respect to time-step size 7: (a) relative errors ; (b) L* errors
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Fig.3 The relationship between relative errors and 1 errors obtained for 7 = 0.000 1 and T = 1 with respect to nodal spacing 5:
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Fig. 4 Numerical solution results and errors gained with y = 0.4, T =5, h = 1/20 and 7 = 1/20: (a) numerical solution results; (b) errors
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Table I The [ *-errors of the finite point method and the radial basis function method gained with 4 =0.1, T =1

vy=0.25 vy=03
i the finite point method the radial basis function method" the finite point method the radial basis function method™
1/10 1.670 9E-5 4.5152E-4 2.256 6E-5 3.831 0E—4
1/20 1.110 9E-5 2.542 SE-4 1.409 1E-5 1.926 8E—4
1/40 7.983 2E-6 1.557 3E-4 9.429 7E-6 9.759 9E—4

1/80 6.275 8E-6 1.065 3E—4 6.903 4E-6 5.011 6E-5
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