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Closed Elastic Curves and Closed Elastic Curves and 
RodsRods

I: EulerI: Euler’’s s ElasticaElastica
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Classical Bernoulli-Euler Elastica Bending Energy Functionals

Deriving the Euler Equations
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The Euler-Lagrange Equations

Use the Frenet Equations

Use Rotational Symmetry



3

Killing Fields Conserved Quantities

Planar Elastic Curves
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Cylindrical Coordinates

Non-planar elastic curves

A little bit of elliptic integrals
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The Figure-Eight elastica Finding Closed Curves

Closed Elastic Curves and Closed Elastic Curves and 
RodsRods

II: II: ElasticaElastica in a Space Formin a Space Form

Riemannian Geometry Curves in M
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Some Useful Formulas Proof of (3)

Euler-Lagrange Equations
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Solutions

Killing Fields

Elastica on the 2-sphere
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Wavelike elastic curves on the 
sphere

Classifying wavelike elastic curves 
on the sphere 


