Exercise 3.1 (10 pnts)
First, we see that o7 is identity:
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We also see that 0,0; = ioy (ijk :cyclic):
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Right-multiplying o; to oy0; = io; (ijk :cyclic):,

=i0j0;, — 00, =—loy (ijk: cyclic).

Together with 0,0, = ioy, (ijk :cyclic), this means {o;,0;} = 0 (i # j). This and
0? =1 can be combined as

{O’Z‘, O'j} = 2(52] .

On the other hand, 0;0; = ioy, (ijk :cyclic) and {0;,0;} = 0 can be written as

[O'Z', O’j] = QiéijkO'k .



Exercise 3.2
Summing {o;,0;} = 2J;; and [0;.0;] = 2i€; 0y,

0i0j +0jo; = 20 .
{ v I k — UiO'j:(Sij—f—ZEijkO'k.

Uigj —O'jO'i = 2i€ijk0k
Then,
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= aibj (5” —+ ie,-jkak) = aibi + iO'k eijkaibj
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Applying this to @ = b= a,
(a-5)P=a*=1.

Using this and a definition of matrix exponentiation,
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= cosa+i(a-d)sina.



Exercise 3.3
We note that {a;,a;} =0 (i # j) and o = 1 are equivalent to

{Oél', Odj} = 25%] .
We also have

{Oéi,,B}IO, 62:1
For (p,v =1,2,3),
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{v'.v'} = {Bai,Baj} =Pa;faj+Ba;fa
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For p=0and v =i (u =1, v = 0 is included since {y*,7"} = {+",7"} )

—a;3
- ~~
("7} = {8, B} = FPai + Bai 8
= ai—ai:O:290i.
For p =v =0, )
{1°7°} = 29" =267 = 2 = 2¢9%.

Thus, we have shown that
{v",7"} = 29"



