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B-Spline Finite Element Method of Second Order
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Abstract: Firstly, we uesd the quadratic B-spline finite element method to solve the Fisher-Kolmogorov
(FK) equation, and proved the stability and convergence of solutions for the semi-discrete scheme and
the fully discrete scheme. Secondly, the time variable was discretized by using the Crank-Nicolson
method and the convergence order of the approximate solution was O ((Az)* +h*). Finally, the
numerical example verified theoretical analysis results and the effectiveness of the B-spline finite
element method.
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Table 1 Error and convergence order corresponding to different spatial step sizes h when t=1

(At h) I w—w | g gy u—u |l g gy
(1/100 000,1/8) 3.249 2X10°° 1.533 3X107!
(1/100 000,1/16) 3.631 710" 3.161 4 3.672 1X10 2 2.062 0
(1/100 000,1/32) 4.400 3X107° 3.044 9 9.067 4X107° 2.017 8
(1/100 000,1/64) 5.456 2X 10 ° 3.011 6 2.259 4X10°° 2.004 7

R2 =1 HARRESK Ar 3F 5z §iR Z 045

Table 2 Error and convergence order corresponding to different time step sizes At when t=1

(AL, h) I = | g gy [u—u |l irgsid Ny
(1/20,1/1 000) 1.196 8 xX107° 3.844 8X107°
(1/40,1/1 000) 2.995 8x10~* 1.998 2 9.623 8X10* 1.998 2
(1/80,1/1 000) 7.491 8X10°° 1.999 6 2.408 310" 1.998 6
(1/160,1/1 000) 1.873 1X107° 1.999 9 6.087 5X107° 1.984 1
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