
PKR Lab-07 CZ

1. Mějme pohyb zadaný jako zobrazeńı obecného bodu X do bodu Y předpisem

~yβ “ R ~xβ ` ~o
1
β ,

kde ~xβ, resp. ~yβ, jsou souřadnice vektoru, který zaměřuje bod X, resp. bod Y , v souřadném
systému s ortonormálńı báźı β. Matice R a vektor ~o 1 jsou zadány následovně

R “

»

–

0 1 0
0 0 1
1 0 0

fi

fl ~o 1
β “

»

–

1
0
´1

fi

fl

(a) Sestavte maticovou rovnici, která určuje body na ose pohybu.

(b) Najděte všechny body osy pohybu.

2. Mějme jednotkový kvaternion

q “
1

3

“

0 ´1 ´2 ´2
‰J

(a) Ke q najděte všechny dvojice pθ,vq, které odpov́ıdaj́ı úhlu rotace ´π ă θ ď π a ose
reprezentované jednotkovým vektorem v.

(b) Sestrojte rotačńı matici.

3. Mějme matici rotace

R “

»

–

0 1 0
0 0 1
1 0 0

fi

fl

(a) Najděte (jednotkovou) osu a úhel rotace ´π ă θ ď π.

(b) Napǐste jednotkové kvaterniony, které reprezentuj́ı R.
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1. Let us assume a motion understood as a mapping of a general point X into a point Y given by

~yβ “ R ~xβ ` ~o
1
β ,

where ~xβ, resp. ~yβ, are coordinates of the vector, that represents point X, resp. point Y , in the
coordinate system with orthonormal basis β. Matrix R and vector ~o 1 are given as follows

R “

»

–

0 1 0
0 0 1
1 0 0

fi

fl ~o 1
β “

»

–

1
0
´1

fi

fl

(a) Write down the matricidal equation that determines the points on the axis of motion.

(b) Find all points of the axis of motion.

2. Consider unit quaternion

q “
1

3

“

0 ´1 ´2 ´2
‰J

(a) For the rotation given by q, find all pairs of pθ,vq corresponding to its rotation angle
´π ă θ ď π and its rotation axis generated by unit vector v.

(b) Find the rotation matrix corresponding to q.

3. Consider rotation matrix

R “

»

–

0 1 0
0 0 1
1 0 0

fi

fl

(a) Find its (unit) rotation axis and angle ´π ă θ ď π.

(b) Find all unit quaternions corresponding to R.


