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Superconvergence Phenomenon for Lagrange Cubic
Finite Volume Element Method
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Abstract: Based on the Lagrangian cubic element finite volume method for Poisson equation on triangular
meshes constructed by us, we found that the convergence rate of average gradient of the numerical solutions is
approximately 4 order at the symmetrical points of triangular element (i. e. midpoints of three edges and three
vertices) through the numerical experiments, which is nearly one order higher than that of the H' norm
(O(h*)).
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Table 1 Numerical results of finite volume element method for example 1

N lu-u, |, s 4y PR2E P A sk
4 1.758 0 0.980 7
8 0.261 6 2.748 3 0.142 6 2.7822
16 0.033 4 2.969 0 0.010 6 3.754 5
32 0.004 2 2.999 5 6.856 4 x10~* 3.9455
64 5.217 8 x107* 3.001 4 4.330 1 x107° 3.9850
128 6.5182x107° 3.000 9 2.719 7 x10°¢ 3.992 9
F2 B2 BARERITEHEER
Table 2 Numerical results of finite volume element method for example 2
lu-u, |, e 4y PRZE P AR s {0y
4 2.786 5 1.033 4
8 0.389 9 2.837 4 0.086 2 3.584 3
16 0.049 4 2.980 2 0.006 1 3.828 2
32 0.006 1 3.007 2 4.0789 x107* 3.894 4
64 7.636 8 x10~* 3.008 4 2.7323x107° 3.900 0
128 9.509 3 x107° 3.005 5 1.8819x10°¢ 3.859 8
£3 01 ERITHEMESR
Table 3 Numerical results of finite element method for example 1
lu-u, |, e Ty RIS - PR A ey
4 1.421 6 0.5811
8 0.207 3 2.7779 0.1009 2.526 1
16 0.026 1 2.987 5 0.007 7 3.704 0
32 0.003 3 3.006 6 5.061 9 x10~* 3.9347
64 4.053 8 x107* 3.003 9 3.204 8 x107° 3.981 4
128 5.060 8 x107° 3.001 8 2.016 5x10°° 3.990 3
x4 G2 BRTEHEER
Table 4 Numerical results of finite element method for example 2
N lu—-u, |, sk i PR2E P A e {0y
4 2.3810 0.719 4
8 0.330 3 2.849 7 0.062 1 3.534 8
16 0.041 6 2.989 2 0.004 5 3.793 1
32 0.005 2 3.000 1 3.067 6 x10™* 3.874 17
64 6.463 5x107* 3.008 1 2.7323x107° 3.898 8

128 8.049 0 x10°° 3.005 4 1.423 8 x10°° 3.852 4
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