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Solutions of mKdV Equation with Variable Coefficients in Jacobi Elliptic
and Periodic Functions

CHEN Zigao, LIAN Ruxu

Department of Mathematics and Information Science, North China University of Water Resources and Electric Power,
Zhengzhou 450011, China

Abstract The mKdV equation with variable coefficients is reduced to an ordinary differential equation through a traveling wave
transformation. With the aid of the symbolic computation software Mathematica as well as the extended F-expansion method recently
proposed on the basis of the analogical method, the homogeneous balance principle and Jacobian elliptic function method, the
concentrated formulas of exact solutions are derived if the coefficients of the mKdV equation satisfy some specific constraint conditions.
By using the relations between values of P, (), R and corresponding solutions F(§) for the first kind of elliptic equation, from the
concentrated formulae of solutions, a large number of explicit exact solutions, especially, the solutions expressed in two different Jacobian
elliptic functions are obtained. In the limit cases, that is, when the module approaches 1 or 0, these explicit exact solutions degenerate
into the soliton—like solutions and the exact solutions in the form of trigonometric functions, respectively. It is worthwhile to mention that
the method used here is straightforward, concise and powerful and can be used for solving many other similar nonlinear partial differential
equations which would appear in the fields of mathematical physics, natural sciences and applied sciences.
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