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The finite difference method and stability analysis of a (2+ 1)

dimensional complex Ginzburg-Landau equation
CHEN Changdi, XU Yinghong
(School of Science, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: For a (2 + 1)-dimensional complex Ginzburg-Landau equation with dispersion, optical
filtering, nonlinear gain and linear gain terms, a finite difference scheme was proposed to solve the
equation. The boundedness of the solution and the stability of the difference scheme were proved. First, a
finite difference scheme was given to solve the equation. The second-order backward difference scheme was
used for time term, the central differential scheme was used for space term, and the extrapolation method
was used to replace the nonlinear term. A two-layer nonlinear difference scheme and its corresponding
alternating direction implicit scheme were obtained. Then, the Fourier analysis method was used to prove
that the scheme is unconditionally stable. Finally, the effectiveness of the difference scheme to simulate
the evolution of solitons was verified by numerical experiments. And the effects of initial and boundary
perturbations on the evolution of solitons were studied. Numerical results show that the scheme is stable
and has second-order accuracy. The initial perturbation has more influence on the evolution of soliton than
the boundary perturbation. The research results can enrich the theoretical research of Ginzburg-Landau

equation, and provide a certain basis for the study of the inverse problem of parameter determination of
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Ginzburg-l.andau equation.
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