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Abstract. Here we consider the Helfrich’s membrane shape model from a
group-theoretical viewpoint. By making use of the conformal metric on the
associated surface the model is represented by a system of four second order
nonlinear partial differential equations. In order to construct the determining
system for the symmetries of the metric we rely on the previously developed
package LieSymm-PDE within Mathematicar. In this way we have ob-
tained the determining system consisting of 206 equations. Using the above
mentioned programs we have solved the equations in a semi-automatic way.
As a result we end up with an infinite dimensional symmetry Lie algebra of
the Helfrich‘s model in conformal metric representation which we present
here in explicit form.

1. Helfrich’s Membrane Shape Model

The Helfrich’s model of fluid membranes (biomembranes) is based on the equilib-
rium shape equation [1, 3]
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often referred to as the general membrane shape equation or the Helfrich’s equa-
tion. The Helfrich’s equation (1) serves to describe the equilibrium forms of the
simplest closed biological membrane structures – lipid vesicles. A lipid vesicle is
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