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Abstract

In the study of nonlinear diffusion waves, the BBM-KdV equation occupies an important position
because it can describe a large number of physical phenomena such as shallow water waves and
ion waves, and its numerical research is rarely involved. This paper studies the initial-boundary
value problem of a generalized BBM-KdV equation with homogeneous boundary conditions, and
proposes a two-level nonlinear finite difference scheme with second-order theoretical accuracy,
which reasonably simulates a conserved quantity of the problem itself. A priori estimation of the
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difference scheme is given, and the existence and uniqueness of the difference decomposition is
discussed. Discrete functional analysis is used to prove the convergence and unconditional stabil-
ity of the scheme. Finally, the reliability of the numerical method is verified by numerical simula-
tion.
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Table 2. Partial data of C-N difference scheme for analog E” for invariant (4)
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