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Abstract

Based on the knowledge of real regenerated kernel Hilbert space, the function in the regenerated
kernel Hilbert space can be approximated by a linear representation of the kernel function com-
posed of n regenerated points. In order to achieve the optimal selection of n regeneration points,
Santin et al. put forward a greedy algorithm such as F-greedy, P-greedy, and f/P-greedy to achieve
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the theoretical derivation and algorithm experiment of the above method in numerical solution of
differential equations. Compared to the traditional method of uniformly taking points, the P-greedy
and Pre-Orthogonal Adaptive Fourier Decomposition (POAFD) greedy algorithms provide better
approximation errors, while the f-greedy and f/P-greedy algorithms do not perform as well and
have room for improvement.
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Figure 1. The true solution of the equation
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Table 1. The approximation error of greedy point selection and uniform point selection in the kernel
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n POAFD P-greedy f-greedy f\ P-greedy HIEHS
1 1.00x1073 7.00x107° 9.00x107° 1.00x107° 8.00x107°
4 3.18x10° 1.45x10°° 6.09x10°° 2.00x10™ 4.33x10°°
6 2.66x107° 1.48x10° 5.31x107° 2.12x107° 6.85x10°
8 7.03x1077 3.75x10” 3.02x10° 1.81x107° 1.82x10°
10 1.65x1077 1.78x107 3.00x10° 1.6x10° 5.123x1077
12 9.00x107® 8.48x107° 2.58x10° 1.4x10° 2.84x107
14 6.17x10°° 4.94x10°® 2.37x10°° 1.2x10° 1.51x107"
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