Pure Mathematics Hig#¥2%, 2017, 7(1), 1-9 Hans X
Published Online January 2017 in Hans. http://www.hanspub.org/journal/pm
http://dx.doi.org/10.12677/pm.2017.71001

A Compact Finite Difference Scheme
for Sobolev Equations

Xin Jing*, Luming Zhang

School of Mathematics, Nanjing University of Aeronautics and Astronautics, Nanjing Jiangsu
Email: "toodjingxin@163.com

Received: Dec. 17"’, 2016; accepted: Jan. Z"d, 2017; published: Jan. 5th, 2017

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

A compact finite difference scheme is presented for Sobolev equations. It is proved by the discrete
energy method that the compact scheme is unconditionally stable and convergent in L_ norm,

and the order of convergence is O(r2 +h4). The numerical experiment results show that the

theory is accurate.
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u(xi,yj,tk)—ui‘fj‘.
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Table 1. Errors of numerical solution and convergence rate of example at different step sizes
# 1. BARIS K ERIRE RIS ELZ

h r [E(h.o)],
1/10 1/100 6.2034e-005
1/15 1/225 1.2091e-005
1/20 1/400 3.8649e-006
1/25 1/625 1.5762e-006
1/30 1/900 7.6298e-007
1/35 1/1225 4.1095e-007
1/40 1/1600 2.4137e-007

4.0330
3.9645
4.0195
3.9795
4.0140
3.9851

il /":N- B E
2 AR E

Figure 1. The surface of exact solution and numerical solution when t = 1 (h = 1/20, = 1/400)
1.t =1 BRYFEFAMRERTE (h = 1/20, ¢ = 1/400) S & f2thm
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Figure 2. The surface of absolute error when t = 1 (h = 1/20,
7= 1/400)
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