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Abstract. The variable coefficients Sawada-Kotera equations andWick-type stochastic
Sawada-Kotera equations are investigated. White noise functional solutions are shown
by using the Hermite transform, homogeneous balance principle and the modified tanh-
coth method. Moreover, some examples are given for the investigated model.

1. Introduction

It is well known that the solitons are stable against mutual collisions and behave like
particles. In this sense, it is very important to study the nonlinear equations in random
environment. However, variable coefficients nonlinear equations, as well as constant
coefficients equations, cannot describe the realistic physical phenomena exactly. M.
Wadati [17] first answered the interesting question. How does external noise affect
the motion of solitons? and studied the diffusion of soliton of the KdV equation
under Gaussian noise, which satisfies a diffusion equation in transformed coordinates.
Wadati and Akutsu also studied the behaviors of solitons under the Gaussian white
noise of the stochastic KdV equations with and without damping [19]. In addition, a
nonlinear partial differential equation which describes wave propagations in random
media was presented by Wadati [18]. Now, many researchers pay more attention to
the study of the random waves, which are important subjects of stochastic partial
differential equations, a number of soliton solutions of nonlinear stochastic partial
differential equations and nonlinear stochastic fractional partial differential equations
are obtained [1,2,3,4,5,6,7,8,9,10,11,12,13,14,29,30,31]. Holden et al.[11] researched
stochastic partial differential equations in Wick versions via white noise functional
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