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Abstract In this article, we formulate two orthogonal spline collocation schemes, which5

consist of a nonlinear and a linear scheme for solving the coupled Schrödinger-Boussinesq6

equations numerically. Firstly, the conservation laws of our schemes are derived. Secondly,7

the existence solutions of our schemes are investigated. Thirdly, the convergence and8

stability of the nonlinear scheme are analyzed by means of discrete energy methods, while9

the convergence of the linear scheme is proved by cut-off function technique. Finally,10

numerical results are reported to verify our theoretical analysis for the numerical methods.11
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1. Introduction14

In this paper, we examine the use of the cubic orthogonal spline collocation (OSC)15

method for approximate solution of the coupled Schrödinger-Boussinesq (SBq) equations16

iut + γuxx − ξuv = 0, (t, x) ∈ ΩT , (1)

vt = φxx, (t, x) ∈ ΩT , (2)

φt = v − αvxx + f(v) + ω|u|2, (t, x) ∈ ΩT , (3)

with the initial-boundary conditions17

u(x, 0) = u0(x), v(x, 0) = v0(x), φ(x, 0) = φ0(x), x ∈ Ω, (4)

u(x, t) = v(x, t) = φ(x, t) = 0, x ∈ ∂Ω, t ∈ [0, T ], (5)
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