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which resolves the exercise.

A.5 Solution to Exercise 2.1

We notice that

�̂i�̂j �̂i =

(
�̂j i = j,

��̂j i 6= j.
(A.18)

Then, we have

⇢̂ + �̂x⇢̂�̂x + �̂y⇢̂�̂y + �̂z ⇢̂�̂z = ⇢̂ + 1
2 (�̂x1̂�̂x + �̂xr · �̂�̂x) + 1

2 (�̂y1̂�̂y + �̂yr · �̂�̂y) + 1
2 (�̂z1̂�̂z + �̂zr · �̂�̂z),

= 1
2 (1̂ + rx�̂x + ry�̂y + rz�̂z) + 1

2 (1̂ + rx�̂x � ry�̂y � rz�̂z)

+ 1
2 (1̂ � rx�̂x + ry�̂y � rz�̂z) + 1

2 (1̂ � rx�̂x � ry�̂y + rz�̂z),

= 21̂,
(A.19)

from which we obtain the expression in Eq. (2.38).
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