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Let i, j and k denote the unit vectors, directed along the principal axes of inertia of a
rigid body, corresponding to the principal momenta A, B and C. The three coordinate
functions p, q and r of the angular velocity ω = pi + q j + rk of such freely rotating rigid
body are then determined for a given (conserved) angular momentum m and (twice the)
energy h := ω ·m.

Each row of the (orthonormal) matrix

S :=

 α0 cosψ − α1 sinψ α0 sinψ + α1 cosψ Ap/m
β0 cosψ − β1 sinψ β0 sinψ + β1 cosψ Bq/m
γ0 cosψ − γ1 sinψ γ0 sinψ + γ1 cosψ Cr/m
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which we calculated in [1], provides the three coordinates of a corresponding rotating unit
vector with respect to an inertial (that is, a non-rotating) frame which directing unit vectors
shall be denoted as x, y and z := m/m.2

Accordingly, each column of the matrix S provides the three coordinates of a correspond-
ing non-rotating unit vector with respect to the rotating frame. Thus, the matrix S might
formally be construed via the relationi

j

k

= S

xy
z

.
We might also readily express the angular velocity ω, with respect to the non-rotating

frame, as ω =
√
ω2 − h2/m2 (cosψ x+ sinψ y) + h/m z.
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1We have used the non-boldface letters ω and m to denote the moduli of the angular velocity and the
angular momentum, respectively.

2We have tacitly excluded the case where ω and m are colinear, that is, the case of the vanishing
di�erence ω2 − h2/m2, including the critical motion of the Dzhanibekov top which was addressed in [1].
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