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The Computational Stability of Nonconservative Schemes
of Nonlinear Evolution Equations

Lin Wantao, and Xie Zhenghui

(State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid
Dynamics, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)

Abstract For the nonconservative schemes of nonlinear evolution equations, taking one-dimensional
shallow water wave equation as an example, the necessary conditions of computational stability are giv-
en. Based on the numerical tests, the relationship among the nonlinear computational stability, the con-
struction of difference schemes, and the form of initial values is further discussed. It is proved through
theoretical analysis and numerical tests that the computational stability of nonconservative schemes is not
only dependent on the structure of scheme, but also on the form of initial values and their partial deriva-
tives.

Key words: nonlinear evolution equation; nonconservative scheme; computational stability; initial value



