
Moving frames and Noether’s Theorem:
Smooth and discrete case.

Ana Rojo
University of Kent, School of Mathematics, Statistics and Actuarial Sciences

Canterbury, Kent, England, CT2 7NZ
arer2@kent.ac.uk

POSTER ABSTRACT

One of the most famous problems studied by Euler is to find the curves (x,y(x)) that
minimise the integral ∫
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is the curvature and ds=
√

1+ yx
2 dx is the derivative of the arc length.

Euler showed in [1] that these minimising curves satisfy the differential equation
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This equation is the Euler-Lagrange equation for (1) and the solutions of this equation are
commonly known as Euler’s elastica.

In this poster we show how the theory of moving frames can be used in order to solve
the approximate variational problem of minimising the discrete analogous of (1) using Lie
symmetries and Noether’s Theorem. We present the relevant discrete Noether’s theorem
and we compare both smooth and discrete cases.

Applications: Animation, computer graphics and impainting problems.
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