
A Rotation Matrix

First we note that

K 2 =

[
0 −1
1 0

] [
0 −1
1 0

]
=

[
−1 0
0 −1

]
= −I

K 3 = K 2K = −K ,K 4 = K 2K 2 = I ,K 5 = K 4K = K , etc.

Therefore

eθK = I + θK +
1

2!
θ2K 2 +

1

3!
θ3K 3 +

1

4!
θ4K 4 +

1

5!
θ5K 5 + · · ·

= I + θK +
1

2!
θ2(−I ) + 1

3!
θ3(−K ) +

1

4!
θ4(I ) +

1

5!
θ5(K ) + · · ·

=

(
I − 1

2!
θ2 +

1

4!
θ4 − · · ·

)
I +

(
θ − 1

3!
θ3 +

1

5!
θ5 − · · ·

)
K

= (cos θ) I + (sin θ)K =

[
cos θ 0

0 cos θ

]
+

[
0 − sin θ

sin θ 0

]
=

[
cos θ − sin θ
sin θ cos θ

]
(i.e. a θ radians rotation of the plane)
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