
Note on a conservative method for scalar hyperbolic
equations

Sang Dong KIM1 and Yong Hun LEE2

1) Department of Mathematics, Kyungpook National University, Daegu 41566, KOREA

2) Department of Mathematics, Chonbuk National University, Jeonju 54896, KOREA

Corresponding Author: Yong Hun LEE, lyh229@jbnu.ac.kr

ABSTRACT

There have been known many conservative methods such as upwind, Lax-Friedrichs, Lax-
Wendroff, Richtmyer two-step Lax-Wendroff, MacCormick, Godunov’s method and etc. (see
[1], [3], [4], [6], [7] for example). It is known that the numerical methods for solving hyper-
bolic equations depend on how the numerical flux function is chosen or modified.

By introducing a new variablev = fx(u(x, t)), we have an equivalent system of equations for
ut +fx(u) = 0. First of all, we note that the trapezoidal numerical quadrature rule to the system
of equations in a time interval with a space cell-average yields a classical conservative numerical
method. Next, a two-step conservative numerical algorithm is introduced by the forward Euler
method forut = −v and the trapezoidal quadrature rule forv = fx(u). Hence it may be called
as a conservative Trapezoidal-Euler method(CTEM) which is of first-order and total variational
stability. This kind approach may provide a new way to develop a conservative method which
may be comparative with many known conservative numerical methods (see [4], for example).
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