
Geometrische Mechanik

15. Show that reduction of the left S1–action

L : S1 × (SO(3)× R
3) −→ SO(3)× R

3

(ρ, (g, ℓ)) 7→ (expρ ◦g, ℓ)

yields the reduced equations of motion

η̇ = η ×∇ℓH

ℓ̇ = η ×∇ηH + ℓ×∇ℓH

where

η =





〈ez | e1〉
〈ez | e2〉
〈ez | e3〉





denotes the Poisson vector, i.e. the vertical axis expressed in body co-ordinates.

16. Analyse the force free symmetric rigid body, or, equivalently, the Lagrange top with
fixed centre of mass.
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