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On Convergence of a Three-Layer Semi-Discrete Scheme for the Nonlinear Dynamic String
Equation of Kirchhoff-Type with Time-Dependent Coefficients

Jemal Rogava

In this work, we consider the Cauchy problem for the nonlinear dynamic string equation of
Kirchhoff-type with time-varying coefficients. To find an approximate solution to this initial
boundary value problem, a symmetric three-layer semi-discrete scheme is designed concerning the
temporal variable, wherein the value of a nonlinear term is evaluated at the middle node point. This
nuance is important because it allows us to obtain an approximate solution by inverting the linear
operator at each time layer. With this approach, the considered non-linear integral-differential
equation is reduced to a system of second-order linear ordinary differential equations. Issues of
convergence of the discussed scheme have been studied. For numerical implementation, a spatial
high-order scheme is developed. We have conducted several numerical experiments using the
proposed algorithm for various test problems to validate its performance. The resulting numerical
results are analyzed and found to align with the theoretical findings.



