Spatii vectoriale

I. Fie multimile

Dy = {(z,y) € R*]2x —y =0}

Dy ={(z,y) e R*2z —y+1 =0}
Dy ={(z,y) € R?|lz —y = 0}

= {(x1, 29, 73) € Ry — 203 = 0} ;

S1
SQ 1
Sg {(L’l,ZL‘Q, 3 €R3|ZE1—1:$2+1:1’3};

( )

{(z1,22,73) € R3|wy + 2 — 3 = 0,21 — 5 = 0} ;
( z3)
)

S4 - {<x1a$27x3 - R3|I% + 21‘% — ,Z‘g = 1},

1) Studiati care dintre aceste multimi sunt subspatii vectoriale in R?,
respectiv R3.

2) Determinati cate un sistem de generatori pentru subspatiile gasite la
1).

3) Calculati

a) Dy + Ds; Dy N Ds; b) S + Sa; S1N Sy;

I1. Fie sistemele de vectori

U={u =(1,1,0),us = (1,0,2),u3 = (0,—1,2)};

W ={w, =(1,1,2),wy = (0,2,4) };

V ={v; =(-3,1,5),v = (6,—-2,—10)};

1) Determinati (U), (W), (V) si precizati dimensiunile acestora;
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2) Calculati

a) (U) + (V). ({U)n{V);  b)(U) + (W), {U)N{W);

c) (V)y+ (W), (V)N (W) si verificati teorema lui Grassmann.

III. Care din urmatoarele sisteme de vectori sunt liniar independente si

care formeaza baza in R® ? Pentru cele linar dependente gasiti relatia de
dependenta.

a) v = (1,2, 1), Vg = (—1,0,2), vz = (1,4, 4);
b) v = (1,2, 1), Vg = (—1,0,2);
C) U1 (17050)7 Uy = (07 1:0)7 U3 = (0707 1)7 Vg = (172:3);

d) vy =(1,2,1), v = (—1,0,2), v3 = (1,1, 1);

IV. Determinati subspatiul U @ V' C R3, unde

U = {(x1,22,73) € R*|21 — 15 = 0,32, — 23 = 0} si

V = <U1 == (-1, 2, 1),1)2 == (2, —4, 2)> .

V. Determinati cate o baza in subspatiile U + V' si U NV si verificati

teorema Grassmann pentru

U= {([)’Jl,CL’Q,Ig) € R3|l’1 + 19 — 213 = 0} si
V= (o= (1,1,1), 05 = (1,0,0), 05 = (3,2,2)) .

VI. In R3 se consideri vectorii €] = (1,3,5), ¢, = (6,3,2), € = (2,1,0).

a) Ardtati ca {e}, e}, ¢4} formeaza o baza in R?.

b) Gasiti coordonatele vectorilor z = (0,1,1) si y = (2,3,5) in baza
{e1,¢5, 5}

VIL. Fie baza B' = {¢} = (1,1,0),¢} = (0,0,1),¢} = (0,1,1)}. Gasiti
coordonatele vectorului x = 6e} — 5e, + 3e4 in baza canonica.

VIIIL In R3 se considera sistemele de vectori

B = {e/=(1,1,0),¢, = (1,0,0),¢; = (1,2,3)}
B" = {e] =(1,3,3),e5 = (2,2,3),e5 = (6,7,9)}

w

a) Aratati ca B’ i B” sunt baze si gasiti matricea A a schimbarii bazelor.
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b) Gasiti coordonatele vectorului = 2¢| + 5e}y 4 7e} in baza B”.

IX. In R? se considera sistemele de vectori

I

B

{6/1 = (17 170)76/2 - (]‘707 1)7€é = (1707 _1)}
B/l _

{er = (1.0,0),¢5 = (1.1,0),¢5 = (L, 1,1)}
a) Aratati ca B’ si B” sunt baze si gasiti matricea A a schimbarii bazelor.

b GéSl i coordonatele vectorului x = 261 —e9+ e unde €1, €9, € sunt
3 3 y €3
vectorii bazei Canonice), n bazele B/ si B”.



