PRO’2017-Test-a Jméno: Body:

3. Vektor & ma v uspofaddané bazi by, by soufadnice (1, —1). Jaké soutadnice méa v bazi
by = 2by, by = by — by?

4. Nasledujici obrazek zachycuje dvé soufadné soustavy (O, 3) a (O’, 3'), s bazemi = (51, 52) a
8= (b1, 53)

2 e ;

(a) Napiste soutadnice vektort baze § v bazi f’.
(b) Napiste souradnice vektort baze 5’ v bazi f.

(c) Napiste vzorec pro pfepocet souradnic vektoru g zamérujiciho obecny bod X v soufadné
soustavé (O, ) na soufadnice vektoru ¥, zaméiujictho X v soutadné soustavé (O', ') a
dosadte do néj konkrétni hodnoty podle obrazku.

5. Zménte v nasledujici matici jeden prvek, aby méla hodnost rovnu jedné

>
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I O
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10.

. Najdéte vsechna feseni soustav

-1 0 1 0 -1 0 1 -1
10 -1 =10{, 10 -1 = 1
01 1 0 01 1

. Najdéte vlastni ¢isla a vlastni vektory matice

1
0
0

S = O
— O

. Kolik kofenti véetné nasobnosti ma rovnice 2° + 2* — 22 — 1 = 0 v oboru komplexnich &isel?

Najdéte co nejvice jejich kofentl.

. Zménte nasledujici matici jeden prvek tak, aby byla ortonorméalni

R
N
Nésledujici obrazek zachycuje bazi 8 = (by, by) a vektor b/ z béze 8’ = (b!,b}). Zakreslete vektor

l_);, aby byla matice pfechodu od 8’ k [ ortogonélni.

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



PRO’2017-Test-a-E ‘Name: Points:

1
1. Complete vectors 52 and 53 to form a basis in R?: 51 =11 52 = 1. 53 =
0

2. Write the coordinates of vector 7 in ordered basis 8 = (by, by):

3. Vector # has coordinates (1, —1) in ordered basis b1, bo. What are its coordinates in basis
by = 2by, by = by — by?

4. The picture below shows two coordinate systems (O, 3) and (O, 3’) with bases 8 = (by, by)
and 5" = (b1, b)

25 e ;

(a) Write the coordinates of basis vectors of § in basis /3’.
(b) Write the coordinates of basis vectors of 5’ in basis 3.

(c) Write a formula transforming the coordinates of vector Z3 describing a general point X
in coordinate system (O, 3) into the coordinates of vector ¥, describing X in coordinate
system (O', 8") and substitute the particular values from the picture into the formula.

5. Change one element of the following matrix so it becomes a rank one matrix.

N = O

1
2
4

o O O



10.

. Find all solutions to the systems

-1 0 1 0 -1 0 1 -1
10 -1 =10{, 10 -1 = 1
01 1 0 01 1

. Find the eigenvalues and eigenvectors of matrix

1
0
0

S = O
— O

. How many roots including multiples does the equation 2° + 2* — 22 — 1 = 0 have in complex

space? Find as many of its roots as possible.

. Change one element in the matrix below to make it orthonormal

1

V2|1 1
The following figure shows basis 3 = (by, by) and vector b/ from basis 3’ = (b}, b}). Draw vector
b) such that the transition matrix from 5’ to § is orthogonal.

Use additional paper sheets if necessary.



