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Orthogonal O(d) ={Q e R™4:QTQ=QQ" = I},
Rotation SO(d) = {Q e R¥™*?: QTQ =QQT =1, det(Q) =1}
Translation T(d) = {w € R}
Euclidean E(d) = T(d) x O(d)
Lorentz O(1,d) = {Q € RUFTDXU+D . OTAQ = A, A = diag([1, —1,..,—1])}
Poincaré 10(1,d) =T(d+ 1) x O(1,d)

Permutation S, = {0 : [n] — [n] bijective function}

Table 1: The groups considered in this work.

Orthogonal; Lorentz @ * (v1,..,v,) = (Quv1,..,Qvy)
Translation w * (v1,..,v,) = (V1 + W, .., V% + W, Vg1, .-, Vn)
(where the first k vectors are position vectors)
Euclidean; Poincaré  (w,Q) x (vi,..,vn) = (Qui +w,.., QUi + w,Q Vgt1,..,Qvy)
Permutation o % (v1,..,0n) = (Vo(1); -+ Vo(n))

Table 2: The actions of the groups on vectors. For the Euclidean group, the position vectors
are positions of points; for the Poincaré group, the position vectors are positions of events.
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