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In 1901, H. Poincaré variationally deduced the equations of motion of a
mechanical system specified by a lagrangian ` : g → where g is the Lie algebra
of a Lie group G. These equations are actually known as the Euler-Poincaré
equations. These equations mainly appear as the reduction of a lagrangian
L : TG→ being left or right-invariant. This procedure is called Euler-Poincaré
reduction [1]. The Euler-Poincaré equations are
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where ad∗ξ is the dual operator of the adjoint endomorphism adξ : g → g defined

by adξ ξ̃ = [ξ, ξ̃] with ξ, ξ̃ ∈ g. As particular example, when the Lie group is
the group of rotations on the space, SO(3), Euler-Poincaré equations are Euler
equations for the motion of a rigid body

Ω̇ = IΩ× Ω

where I is the inertia matrix,× the cross-product and Ω is the angular velocity
about the principal axes.

Hybrid systems are non-smooth dynamical systems which exhibit a combination
of smooth and discrete dynamics, where the flow evolves continuously on a
state space, and a discrete transition, called impact map, occurs when the flow
intersects a co-dimension one hypersurface called switching surpace.

Sister systems have been introduced in [4]. They are hybrid mechanical
systems where fixed points of the continuous-time mechanical system present
the same type of stability as for the eigenvalues of the Poincaré map linearized
about the fixed points [5].

The problem to study constits on finding conditions on the switching surface
and the impact map such that fixed points of Euler-Poincaré equations on SO(3)
and its sister system exibit the same type of stability.
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