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Similarity reductions of the KP equation using a direct method

LI Jiaheng, LI Biao"
( School of Mathematics and Statistics, Ningbo University, Ningbo 315211, China )

Abstract: The direct method developed by Clarkson and Kruskal is a very efficient method to solve the
similarity reduction of nonlinear differential equations. In this paper the Kadomtsev-Petviashvilli (KP) equation
is taken as an example to simplify KP equation into three types of (1+1) dimensional partial differential
equations using CK direct method. These three partial differential equations are equivalent to the three similar
reduction equations with different independent variables obtained through the classical Lie method. The solution
to the KP equation contains more arbitrary functions which the classical Lie method lacks. For example, the third
type of reduction obtained using the direct method can be divided into three subcases, while the third type of
solution to the KP equation obtained using the classical Lie method serves as a special case of a subcase of the
result derived in this work.

Key words: similarity reduction; KP equation; CK direct method; (1+1)-dimensional partial differential equation;
Lie method



