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Write xµ = (t, x, y, z). The transformation is represented by

Λ =


1 0 0 0
0 1 0 0
0 0 −1 0
0 0 0 1

 .

Since
ΛT ηΛ = η, η = diag(1, −1, −1, −1),

it preserves the Minkowski metric, so Λ is indeed a Lorentz transformation.
It is not usually listed separately alongside P and T because it is not an independent discrete
generator. In fact,

P : (t, x, y, z) 7→ (t, −x, −y, −z),

Ry(π) : (t, x, y, z) 7→ (t, −x, y, −z).

Therefore
P Ry(π) : (t, x, y, z) 7→ (t, x, −y, z) = Λ.

So Λ is just parity followed by an ordinary proper rotation.
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