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The author proves the following characterization: Assume that a locally variational
third-order autonomous dynamical system Ei(x

j , uj , u̇j ,
..
uj) = 0 on a two-dimensional

manifold possesses (i) Euclidean symmetry, and (ii) the Frenet curvature k as a first
integral and all the curves of constant curvature and the straight lines with natural
parametrization u̇ = 0 as solutions. Then,

Ei =
εij u̇

j

‖u‖3
− 3

u̇ ·u
‖u‖5

εij u̇
j +m

‖u‖2u̇i− (u̇ ·u)ui

‖u‖3
.

The expression for the Lagrangian function is given and a variational description of
geodesic circles is also obtained.
{For the entire collection see MR2553638 (2010e:00019)}
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