PRO’2020 Test-02 CZ

1. Méjme pohyb zadany jako zobrazeni obecného bodu X do bodu Y predpisem
s = RTg + 0,

kde 23, resp. ys, jsou souradnice vektoru, ktery zaméruje bod X, resp. bod Y, v souradném

—_—
systému s ortonormalni bézi 5. Matice R a vektor 0’ = OO’ jsou zadény ndsledovné

010 1
R=[00 1], =] 0
100 1

(a) Sestavte maticovou rovnici, ktera uréuje body na ose pohybu.

(b) Najdéte vsechny body osy pohybu.

L [41 2 2]
=155 55

2. Méjme jednotkovy kvaternion

(a) K rotaci danou ¢ najdéte vsecny dvojice [0, 7], které odpovidaji ihlu rotace —m < 6 < 7
a ose reprezentované jednotkovym vektorem v.

(b) Sestrojte rotacni matici.

3. Méjme rotaci s osou generovanou vektorem ' = [1,1,1]", kterd zobrazuje vektor [0,0,1]" na
[1,0, O]T.

(a) Najdéte thel rotace —m < 6 < .
(b) Napiste matici rotace R.

(c) Napiste vlastni ¢isla matice R.

4. Méjme matici rotace

1 -1 2 2
R= 3 2 -1 2
2 2 -1

Najdéte vSechny jednotkové kvaterniony reprezentujici R.
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1. Consider motion given by a mapping of a general point X to point Y by

g/j:ng-i-aé,

where 7, resp. ¥, are coordinate vectors representing point X, resp. point Y, in a coordinate
system with an orthonormal basis 5. Matrix R and vector 6’ = OO are given as follows

010 1
R=1[00 1|, a,=] 0
100 -1

(a) Write down a matrix equation determining the coordinates of points on the axis of motion.

(b) Find all the points on the axis of motion.
2. Consider the following unit quaternion
L [41 2 2]
15555

(a) For the rotation given by ¢, find all pairs [0, 9] of the corresponding rotation angle —7 <
0 < m and rotation axis represented by a unit vector .

(b) Construct the corresponding rotation matrix.

3. Consider the rotation matrix with rotation axis generated by vector @ = [1,1,1]" that maps
vector [0,0,1]" to vector [1,0,0]".

(a) Find its rotation angle —m < 6 < .
(b) Find its rotation matrix R.

(c¢) Find eigenvalues of R.

4. Consider the following rotation matrix

o2 2
R—-| 2 -1 9
31 9 9 1

Find all unit quaternions that represent R.



