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Exercise: May 9th, 2018

Part I: Theory
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where 1,79, 13 are the row vectorsof R: R= | — 1o —
mi1p M2 Mmi3
2. Let M = (M1 — Mg) =: | mgo1 Moo Mao3
mg1 M3z Mg33
’7$9’:
We show that M is skew-symmetric by distinguishing diagonal and off-diagonal elements of
M:
(a) Vi: 0 = eZTM e; = My; where e; = i-th unit vector
(b) Vi#j: 0= (e;+e;) M(e; +ej) where e; = j-th unit vector
= Mjj + Myj + Mij + Mji = Myj = —Mij
hence, m;; = 0 and m;; = —myj, i.e. M is skew-symmetric.
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using M = —M ", we directly calculate
Ve:ao "Mz =(z"Mz)" =2"M Tz = (2" Mz)
=z Mz =0
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Alternative solution for (3:
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(b) The formulas for n even and odd can be found by writing down the solutions for n

1,...,6:
w
w?
» o= —o
ot = —o? as: & =30 = —00 = —&?
W o= @ as: @° =a'd = - =-0%=—(-0) =
N = 2P as: W0 =00 =00 =
For even numbers: o2
ot = —@?
~6 (2)2
For odd numbers: o
0 = -0
o = W
even: %" = (=1)""1@? forn>1
odd: @l = (1)@ forn >0
Proof via complete induction:
1. For even numbers 2n where n > 1:
-n=1: &%= (-1)>%2
- Induction stepn - n+1:
(2)2("14-1) — an . w2
= (=1)"t.o%. 0 (assumption)
(_1)n+1 i (2}3 )
(@) (_1)(n+1)+1. A2
ii. For odd numbers 2n + 1 where n > 0:
-n=0: o'=(-1)%
- Induction stepn - n+1:
G2+ s2ndl | a2
= (-)"-&-a? (assumption)
— (_1)n (:)3
(;) (_1)n+1 o



(c) Weknow: w € R3. Let v = H:’—H and t = |lw]||. Hence, w = vt, © = it.
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