SCE594: HW3

SCE594: Special Topics in Intelligent Automation & Robotics

Homework 3

Question 1:
a d

Letx = [b] eER3 and y = [e € R3
c f

a) Compute the cross product x Ay € R3 of x and y

b) Compute the skew-symmetric representation ¥ € so(3) and y € so(3) of the vectors x
and y, respectively.

c) Show that the following identity is true Xy =xAy

d) Show that the following identity is true jx =—xAy
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Question 2:
Given the identities

TS — 17599b.s _ 33S,S13s
Hb - Hbvb - vb Hb’

Derive the expressions for a)g’s, vg’s, a)g’s, v;’s € R3 in terms of R;, é5 and Rg, fg
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Question 3:
Using the identity S(R w) = Rw = R @ R, show that 73° = H{V>*H? is equivalent to
R 0
S b, : L 3x3
Vy*© = Adys V) with Ady: = (éR R )
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Question 4:

Consider the following setup showing three rigid bodies with several attached
coordinate frames. We have that ¥; and ¥, rigidly attached

to one rigid body (the plane), ¥, and ¥, rigidly attached to another rigid body
(the sphere), and ¥, attached to the final rigid body (the cube).

v,
Prove that the following identities hold:

a) V"'=0

b) v =V + v
L

C) 'Vk]] — _'Vj]
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