3 Domaci cviceni ¢. 3

Piiklad 3.1. Rozhodnéte, zda prvky linearntho vektorového prostoru L jsou linedrné zavislé ¢i
nezavislé.

1. £ =Rs,
o1 =1[1,2,-3,4,5]7, v = [-2,1,5, -2, —1]7, v3 = [0,—4,2,1,-1]7, vy = [-1, 1,4, 3,3]7.

2. L="7Ps,
pr=a3—224+20+1, pp=—a3+2202 —a+4, ps =223 -3+ -3, ps = 23 + 42?2 — 2+ 2.
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Piiklad 3.2. Urcete bazi a dimenzi prostoru V.

1. V je generovan prvky vy = [1,-1,2,3, 5|7, v = [2,3,—1,-2,4]T, vz = [-3,2,2,1,1]T,
vy = [1,3,5,5,—5]7.

2. V je generovan prvky p; = 2% + 22 — 2 + 2, pp = 223 — 322 + 2 — 1, p3 = 2% + 22 + 3,
pa=—2®+2z% —z+1.
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4. V je generovan prvky f1 =e®, fo = coshzx, f3 = sinhz.

Priklad 3.3. Rozhodnéte, zda prvek y € V. Pokud y € V, urcete y souradnice prvku y v bdzi
prostoru V.

1. V je generovan prvky vy = [2,3,—1,2, 2|7, vy = [-1,2,4,-1,3]T, v3 = [5,-6,2,3,—1]T,
vy = [3,3,6,2,2]T; y = [-38,31, -1, —-26,18]7.

2. V je generovan prvky p; = 23 + 222 — 2+ 5, po = —22% — 22 — 1, p3 = 322 + 22 + 2,
ps =22 — 22 —Tx 4+ 10; y = 52> + 422 + 3z — 2,

3. V je generovan prvky A; = [ ?) *? ; Ay = { 1 _?
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4. V je generovan prvky f; = sinhz, fo = coshz; y =e™7
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5. V je generovan prvky vy = [1,—1,2,4]7 vy = [-2,3,1,-3]T, v3 = [-1,3,8,6]"
vy = [—4,5,-3,—-11]T; y = [-13,22,19, -7]7T,



6. V je generovan prvky p; = 2° —z4 422341, py = 2 — 234222 —3x+5, p3 = 22° +4a3 + 22+,
py=—a® +22* =223 4322 — 2 +3, ps = a® + 2t + 523 +42% + Tz — 4
y = 625 + 62* + 1522 + 1922 + 62 + 11.

Piiklad 3.4. Ukazte, ze mnozina V je podprostor prostoru L. Urcete dimenzi a bazi podprostoru
V. Ukazete, ze prvek y € V a urcete 3 souradnice prvku y v bdzi podprostoru V.

1. V={[a—2bb+cda+b—c,—a—b3b+2cT : a,b,cc R}, L=Rs,
y= [1757197_77 12]T7

2. V={(a—b)x®+ (4b—c+3d)z* + (2a + ¢ + 3d)2® + (—a + b + 2¢c + 2d)z> +
Ba—b—2c)z+ (a+2b4+3d) : a,b,c,d e R}, L =Ps,
y = 5% 4+ 13z* + 923 — 1522 + 29z + 11;
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3. v={ b+2d+2e+3f a+c+2e+2f a+2c—d+3e+2f
2a —c—2e+ f 26+ 2f a+3b—2d—2e+2f
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4.V ={(a—3c)x" + (4b+2d)a® + (a + b — 3c)x® + (3b — 2c + 1 + a)a* + (¢ + d)a® +
2(a +4b)x? + 3(a —d + c)r +3d : a,b,c,d € R}, L = Px,
y = 5x" + 1325 + 923 — 1522 + 292 + 11;

5 V={[2a—b+3c,a+d,b—4c,2c—d,a—b+4cT :a,b,c,d € R}, L =R,
Y= [77,5,11,78,710]71;

a+3 b-c 14 -7
6. V={| d+a 4c+2a |:a,b,c,deR}, L=M39, y= 5 20 |;
3b+c b+d -5 1
7. V = {(a—b+c)z°+(3b—2c)x*+(—a+2b)x3+(3a—b)z* +(2a+b—3c)z+(a+b+c) : a,b,c € R},
L= 7)57
y = —bx® + 23x* + 2% + 1222 + 342 + 1;
8. V= {la+2b—c+2d,2a—b—4d, —a+2b+2c+7d, 3a—2b+c—6d,4a—2c—6d|T : a,b,c,d € R},
£ =Rs,y=[14,9,9,14,22]7.

Piiklad 3.5. Jsou dany podprostory U, V prostoru L. Urcete dimenze a baze podprostoru U,
V. Ukazte, ze U NV je podprostor prostoru £ a urcete dimenzi a bazi U N V.

1. £ =Ry, U je generovan prvky u; = [3,-1,2,3,-2,0, —1]T, uy = [1,1,-3,8, -6, —4, 7|7,
uz = [-3,-1,1,-1,5,1,-5]7, uq = [2,0, 3,18, —9, -7, 8]
V je generovan prvky vy = [2,1,-3,0,2,0, ] vy = [ 4,8,2,2,27 —10]7,
vy = [3,—1,—2,4,9. 1,77, vy = [1,~2,1,4,7,1, —8|T, v5 = [4, ~11, 16, 10, 19,7, —35]T"

2. L = Ps, U je generovan prvky u; = 3z° — 2z* + 523 + 722 + 13z + 2,
ug = —a° + 22* — 32% — 522 — 3z — 2, ug = —22° + 2 — 323 — 422 — 72,
V= {(a+2b)x°+ (2a + b+ 2¢)x* + (—a + b — 2¢)a® + (=3a — 4¢)z? +
+2a+b+40)z+(—a+b—c) : a,b,ceR}.
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