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A Method to 2D Nonlinear Ginzburg-Landau Equation

CHEN Zhaohui', TANG Yuelong®
(1. Zhujiang College, South China Agricultural University, Guangzhou 510900;

2. Mathematics and Computing Sciences, Hunan University of Science and Engineering, Yongzhou Hunan 425199, China)
Abstract: In this paper, we investigate the problem of how to get periodic traveling wave solutions to a two-dimensional nonlinear
complex Ginzburg-Landau equation. We extend the F-expansion methods, and obtain the wave solutions according to the homogene-
ous balance principle. Since we only concern the plane case, our approach could be divided into following steps: first involve two-
wave velocity and a frequency, transfer the original odd and even order partial derivatives of the coexistence of partial differential e-
quations into odd and even order derivatives, coexistence of nonlinear ordinary differential equations. Then the highest item of the
value function could be determined according to the nonlinear term and highest order partial derivative homogeneous balance. The
ordinary differential equation could be expressed as a kind of solutions of the Riccati equation in the form of polynomial equation. We
set all the coefficients of the polynomial to zero, using any mathematical software (such as Mathematica or Maple) to work out the
undetermined constants in the Riccati equation of wave velocity, frequency and the relationship between coefficients. We take the re-
sults to the powers of polynomial. At the end, we apply the solutions of Riccati equation which already known from trigonometric
functions and hyperbolic functions and we get the exact solutions of the equation in the form of multiple envelope wave.

Key words: Ginzburg-Landau equation; periodic wave solutions; new F-expansion method; Riccati differential equations
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