Advances in Applied Mathematics 5[ #2458 /8, 2015, 4(3), 262-270 Hans X
Published Online August 2015 in Hans. http://www.hanspub.org/journal/aam
http://dx.doi.org/10.12677/aam.2015.43032

A Fourth-Order Compact Finite Volume
Scheme for 1D Sine-Gordon Equations

Angran Liu, Wei Gao, Hong Li

School of Mathematical Sciences, Inner Mongolia University, Hohhot Inner Mongolia
Email: liuang ran@163.com, gaow@imu.edu.cn, smslh@imu.edu.cn

Received: Jul. 29", 2015; accepted: Aug. 11", 2015; published: Aug. 18", 2015

Copyright © 2015 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

In this work, we propose a compact finite volume method for solving the one-dimensional nonli-
near sine-Gordon equation. The third-order SSP Runge-Kutta (RK) scheme is used for temporal
disretization. Numerical experiments show that the present scheme is an efficient algorithm for
solving the one-dimensional Sine-Gordon equation.
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Table 1. Errors and orders for 4-order CFVM
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Mesh Lerror L,order L,error L,order L error L order
15 3.48E-004 - 1.81E-004 - 1.18E-004 -
30 4.17E-005 3.07 2.49E-005 2.87 2.35E-005 2.34
60 2.54E-006 4.05 1.64E-006 3.94 1.86E-006 3.67
120 1.80E-007 3.83 1.18E-007 3.81 1.66E—007 3.55
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Figure 1. Curve: numerical and exact solution of the first experi-
ment numerical (square); exact (solid line)
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Table 2. Errors and orders for 4-order CFVM
2. AM B BRAERGETHIREFEEN

Mesh Lerror L order L,error L,order L error L order
15 8.91E-005 - 5.63E-005 - 1.18E-004 -
30 5.84E-006 3.94 3.74E-006 3.93 2.35E-005 3.98
60 3.46E-007 4.09 2.38E-007 3.99 1.86E—006 3.51
120 2.30E-008 3.92 1.58E-008 3.93 1.66E—007 3.70
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Figure 2. Curve: numerical and exact solution of the second expe-
riment numerical (square); exact (solid line)
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