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The classical Korteweg–de Vries (KdV) equation and its generalizations model various physi-
cal systems, including gravity waves, plasma waves and waves in lattices [1]. The simplest
fifth-order KdV equation, ut + uux + µuxxxxx = 0 with µ = const, arises in the modeling of
one-dimensional plane waves in cold quasi-neutral collision-free plasma propagating along the
x-direction under the presence of a uniform magnetic field [2]. A number of generalizations of
fifth-order KdV equations appeared later and were studied from different points of view. The
study of Lie symmetries of differential equations is important task since such symmetries allow
one not only to reduce a model partial differential equation to a partial differential equation
with fewer number of independent variables or to an ordinary differential equation but also to
derive cases that are potentially more interesting for applications [3].

We perform Lie symmetry classification of the variable coefficient generalized fifth-order
KdV equations

ut + unux + α(t)u+ β(t)uxxxxx = 0, β 6= 0. (1)

Here n is an arbitrary nonzero integer, α and β are smooth functions of the variable t. The
cases n = 1 and n 6= 1 are considered separately in [4] and [5], respectively. Firstly we study
admissible point transformations in class (1). Criteria of reducibility of variable-coefficient
equations (1) to constant coefficient equations from the same class are obtained. It appears
that the Lie symmetry algebra of an equation from class (1) is of maximal dimension (which is
equal to four) if n = 1 and either the equation is constant coefficient one or it is point-equivalent
to equation from the same class with constant coefficients. All equations which possess two-
and three-dimensional Lie symmetry algebras are also derived.

Then we perform all inequivalent Lie reductions of the equations (1) which possess Lie sym-
metry extensions to ordinary differential equations and give some examples on the construction
of exact solutions.
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