PRO’2013-Test-1-Examples Jméno: Body:

1. Méjte dvé béze linedrniho prostoru g = [51, b, 53] af =[2 by + by, —by, ¢] Napiste soufadnice
vektoru ¢ v bazi (3, kdyz
1

1
pro Iz= |1 je Tg = |2
1 3

2. Nésledujici obrazek zachycuje soutadnou soustavu o = (O, 3) a bazi § = (by, by).
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(a) i Najdéte soutadnou soustavu o’ = (0’, 3'), 8" = (b}, b)), jejiz bézovy vektor b} ma v
bazi (# souradnice

18 — -1

a jeji pocatek O’ je v souradné soustavé o zamétren vektorem
= 1/2
1

a exituje bod X zamétfeny vektorem X v o a vektorem X’ v ¢’ se soutadnicemi
> 3/2 = |1
o= =[]

ii. Napiste souradnice vektoru b/ v bazi [3.

a zakreslete ji do obrazku.

iii. Napiste soufadnice vektor O v soufadné soustavé o’.
iv. Napiste souradnice vektoru baze (3 v bazi ('

(b) i. Najdéte souradnou soustavu o’ = (O', 3"), 8 = (b],b}), kdy# vite, ze bézové vektory
baze  maji v bazi 5’ souradnice

- -1 - —2
o[ el

a exituje bod X zaméfeny vektorem X v o a vektorem X’ v ¢’ se souradnicemi

o) ol

Soustavu zakreslete do obrazku.



ii. Napiste soufadnice vektortu baze 8’ v bazi .

iii. Napiste soufadnice bodu O v soufadné soustavé o’ a bodu O’ v souradné soustavé o.

3. Najdéte vSechna feSeni soustavy Az = b pro

11 1 B 3
A=]101 2|, b=|3
1 0 —1] [0
[1 2 1] [0 |
A=[0 2 2|, b=|0
(1 0 —1 | 0 |
1 20 3
A=10 0 0|, b=1]0
1 20 3

4. Dokreslete do obrazku vektor baze § = (l;l, 52) tak, aby matice prepoc¢tu souradnic z baze 3 do
baze B’ = (by, b)) byla ortogonalni. Matici napiste.

5. Najdéte vlastni ¢isla a vlastni vektory matic a nakreslete je.

3/5 —4/5 0
R=[4/5 3/5 0
0 01

~6/10 0 —8/10
R = 0 -1 0
~8/10 0  6/10

6. Mé¢jme manipulator se tfemi vzajemné mimobéznymi osami pohybu, jak ukazuje nasledujici
obrazek. Do obrazku
(a) zakreslete soufadné soustavy téles podle Denavit-Hartenberg notace;

(b) zakreslete vSechny parametry i s jejich orientacemi, které jsou t¥eba k popisu manipulatoru
v Denavit-Hartenberg notaci.



|

7. Napiste néjakou matici s vlatnimi ¢isly 1,2, —1, —3.

K feseni pouzijte dalsi papiry, podepiste je a prilozte je.
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1. Let us have two bases of linear space 5 = [51,52,53] and /' = [2 by + 52, —51,5] Write the
coordinates of vector ¢ in basis 3, when

1 1
fOI' f/@ = 1 18 f/@/ = 2
1 3

2. The following picture shows a coordinate system o = (O, ) and a basis = (51, 52)
3 e R P N .

(a)

i.

il.
1.
1v.

Find a coordinate system o' = (O',3"), 3’ = (b!,b}), whose basis vector b] has in
basis [ coordinates

and its origin O’ is in the coordinate system o described by vector
= 1/2
I
and there exists point X described by vector X in o and vector X' in ¢’ with coor-

dinates y
> 3/2 ~ 1
=[] =]

Write the coordinates of vector l;é in basis [3.

and draw it on the picture.

Write the coordinates of vector O in coordinate system o’.
Write the coordinates of basis vectors of 3 in basis [’.

Find a coordinate system o’ = (O, 3"), 3’ = (b!,b3), when you know that the basis
vectors of basis 3 have in basis 3’ coordinates

- -1 > —2
we[2) [

and there exists point X described by vector X in o and vector X' in ¢/ with coor-

dinates
> 2 = |2
o v e b

draw the coordinate system on the picture.




ii. Write Write the coordinates of basis vectors of 3’ in basis f3.

iii. Write the coordinates of point O in the coordinate system o’ and point O’ in the
coordinate system o.

3. Find all solutions to system A7 = b for

[1 1 1] [ 3]
A=]01 2|, b=|3
10 —1] 0 |
[1 2 1] [0 |
A=10 2 2|, b=10
10 —1] 0 |

120 3
A=|0 00|, b=1|0
120 3

4. Draw on the picture a vector of basis 5 = (l;l, 52) such that the transition matrix from basis 3
to basis 3’ = (b1, b)) was orthogonal. Write the matrix.

5. Find the eigenvalues and eigenvectors of following matrices and draw them.

3/5 —4/5 0
R=[4/5 3/5 0
0 01

~6/10 0 —8/10
R = 0 -1 0
~8/10 0  6/10

6. Let us have a manipulator with three axis of motion that do not intersect, as shown in the
picture below. On the picture
(a) draw the coordinate systems of objects according to Denavit-Hartenberg notation;

(b) draw all parameters along with their orientation which are needed in the Denavit-Hartenberg
notation.



|

7. Write some matrix with eigenvalues 1,2, —1, —3.

K feseni pouzijte dalsi papiry, podepiste je a prilozte je.



