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Abstract
An equivalence transformation of Whitham-Broer-Kaup equations with variable coefficients (VCWBK) is obtained
by using modified Clarkson-Kruskal direct method. Further, the relationship between the solutions of VCWBK equations
and ones of the corresponding WBK equations with constant coefficients is obtained. In addition, by applying direct
symmetry method, some symmetries and similarity reductions of the corresponding WBK equations with constant
coefficients are derived. Using an auxiliary function to solve some special cases, we obtain some new exact solutions
of VCWBK equations, including rational solutions, hyperbolic function solutions, trigonometric function solutions, and

Jacobi elliptic function solutions.

Keywords: Whitham-Broer-Kaup equations with variable coefficients, modified Clarkson-Kruska direct

method, similarity reductions, exact solutions
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