4 - Domaci cviceni ¢. 4

Priklad 4.1. Rozhodnéte o linedrni zavislosti ¢i nezdvislosti vektort v danych prostorech.
1. V prostoru Ry o vektorech vy = [2,—1,3,5]T, vy = [-1,2,-3,—5]T, w3 = [4,0,-2, —1]7,
vy =[5,1,-2,-1]7.

2. V prostoru R3 o vektorech vy = [1,2,5]7, vy = [6,1,—2]T, vz = [2,—4,3]T, vy = [3,-2,1]T.
3. V prostoru Ry o vektorech vy = [3,2,8, 7|7, vy =[1,2,2,-1]T, v3 =[5,5,5,9]7.

4. V prostoru P3 o prvcich vi(z) = 2% +2, va(z) = 2% — 2, v3(x) =2, vy(z) =23 + 2+ 1.

Piiklad 4.2. Podprostor V je generovan vektory vy, vs, . ... Uréete dimenzi a bazi podprostoru V.
1. V prostoru Ry generujf podprostor V vektory vy = [1,3,—4,5]T, vy = [-3,2,—1,1]T,
vy = [2,-1,3, -2, vy = [2,9,-17,18]T.

2. V prostoru Rz generujf podprostor V vektory vy = [2, —1,3]7, vo = [1,2,4]T, v3 = [-3, -1, -7]T,
vy = [4,3,11]T.

3. V prostoru Ry generuji podprostor V vektory vy = [2,—3,4,2]T, vy = [1,2, -1, 3],
V3 = [—3, 1, 2, —1]T.

4. V prostoru P3 generuji podprostor V prvky vy (z) = 22 + 2 + 1, ve(z) = 22 — z,

v3(z) = 2% + 20 + 1, vy(x) = 202 + 1.

Priklad 4.3. Urcete, zda mnozina V je podprostorem daného linearniho vektorového prostoru.
Pokud ano, uréete bazi a dimenzi tohoto podprostoru V.
1. V prostoru Rs je V = {[z1, 22,0,0,z5)" |21, 22, 75 € R}.

2. V prostoru Ry je V = {[z1, 22,2, 14, x5]" |21, 20, 74, 75 € R}.
3. V prostoru Ry je V = {[a +¢,2b,a + b+ ¢,3a — b]T|a,b,c € R}.
4. V prostoru Rs je V = {[a—b+2c+d, a+2b—c, b+c—d, 2a+b+c+d, a+b—2c+d]"|a, b, c,d € R}.

Priklad 4.4. Urcete dimenzi a bazi prostoru V. Ukazte, ze prvek z € V' a urcete Z soutadnice
prvku z v této bézi.
1. V =Ry,
ry=1[2,0,—1,1]7, ro = [1,-3,1,0|7, r3 = [-3,2,0,5]", ry, = [0,-2,1,1]7;
z=[0,-5,2,8]7.

2. V=Ma,,
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3. V="P;,
ri=a3—922 -2+ 1, ro =a3+52% —x, rg =223 — 1722 — 22+ 5, ry = —23 + 522 — 1lx;

2z =4x% — 2522 — 18z + 7.



1V =Ry,
[1 1,1 ]‘} [7172a 7172]T7 U3 = [2a 73727 1]T7 V4 = [2707274}71;
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= [~7,19, 7,3] .

5.V =Rs,
U1 = [2737 71725 1]Ta Vg = [715 7273a 17 72]T5 V3 = []‘a 152737 71]T7 V4 = [17077a 75 74]T5
z = [17,29,-26,3,19]T.

Piiklad 4.5. Podprostor V prostoru W je generovan prvky vy, ve,.... Uréete dimenzi podpro-
storu V. Rozhodnéte, zda prvek z € V. Pokud ano, uréete bézi podprostoru V a z soufadnice
prvku z v této bazi podprostoru V.
1. W =Rs,
v = [1,0,-3,0,2]7 vy = [-2,0,5,0, 2], v3 = [1,0,-6,0,1]7,v4 = [-2,0,1,0,3]T;
z = [-10,0,13,0, —7]7;

2. W =Py,
vi(x) = 2t — 223 + 4, v9(x) = —2* + 223 + 5x,v3(z) = 22* — 2® + 42 — 5;
z(x) = bat — 23 + 222 — 11.

3. W =Moo,
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4. W =Ry,
v1 = [1,2,-1,5]T v = [-2,1,3,-2]T,v3 = [-1,3,2,3]T, vy = [-3,4,5,1]7;
=[-4,7,7,5]T,
5. W =Ry,
vy = [1, 123] vy = [-2,3,-5,1]T v3 = [0,1,-1,7]T;
z = [-7,13,-20,21]T,
6.W:[R57
=[1,1,— ,1,] vg =[3,1,2,-1,2]T vz = [-1,2,1,1, 1], vy = [2,-3,1,2,1]T,
=[1,1,1,1,11%; 2 = [8,1,0,16,1]7.

Piiklad 4.6. Mnozina V je podprostor prostoru W. Urcete dimenzi a bazi podprostoru V.
Rozhodnéte, zda prvek z € V. Pokud ano, uréete z souradnice prvku z v béazi podprostoru V.
1. W =Rs,
V ={[a,a—b,0,b+c,—a+b—cT|a,bcecR]},
z=[3,-1,0,9, —4];

2. W =Rs,
V ={la+2b—c,2a — b+ 3c,—a+ 3b—4c,3a + b+ 2¢, —5b+ 5¢c]T | a,b,c € R},
z=[1,17,-16,18,15]%;

3. W =Rs,
V={latb-—c+d,a—b+c+d,—a+b+c+d,a+b+c—d,a+b+c+d7T |a,b,c,deR},
z=1[2,6,6,—1,3]T;

4. W = Rg,
V={la+bb+tc,c+dya—c,b—d,a+b—c—d7T |a,bcdeR},
z=1[2,-1,-2,3,1,4]T;



5. W =Masa,
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6. W = Py,

V ={Q2a+b)at+ (b+2c)z3+ (c+2d)x* + (a—b+c)x + (b—c+d) | a,b,c,d € R},
z(z) = 22* + 723 + 822 + 62 — 1.
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