UFPR - Universidade Federal do Parana

Setor de Ciéncias Exatas

Departamento de Matematica

CMO005 - Algebra Linear - Turma C (Engenharia Elétrica)
Prof. Zeca Eidam

Lista2

v¢ Conjuntos linearmente independentes e bases
1. Verifique se cada um dos conjuntos X abaixo é LI ou LD no espaco E indicado:
(@ X=1{(1,0,1,0,1,0),(0,1,0,1,0,1),(1,2,3,3,2,1),(-1,-2,-3,1,2,3),(-1,0,1,0,-1,0),
(1,1,1,1,1,1),(9,8,7,6,5,4)} (E = R%)
(b) X =1{(0,1,2,0),(1,-1,0,1),(1,0,2,3)} (E =R*)
(c X={1,0,-1,2,0),(-1,2,5,7,1),(1,1,1,2,3), (5,—6,-17,-17,-3)} (E =R®)
(d X=1{1,0,-1,2,0,1),(-1,2,5,7,1,0),(1,1,1,2,3,1),(5,—6,-17,—-17,-3,0)} (E =RY)
e) X=1{1,-2,-1,2,0),(-1,1,1,3,1),(1,-1,-1,-2,0), (0,3,0,3,0)} (E =R
) X={13,1+x-x%x*-2x3+2} (E = 2 (R))
(g X=13,-1+x,2—x+4x%2+x3} (E=25R))

2. Encontre uma base e a dimensao do subespaco S(X) gerado por X para cada um dos itens do
exercicio anterior.

3. Ache uma base e a dimensao do espaco de solucoes de cada um dos sistemas lineares abaixo

em R":
X1 — X2 + X3 — 2Xx4
=4
(@) { 2x1 + 3x — x3 + 2x4 = 0 (n=4)
-3x1 — X + x3 - x5 =0
(b) X1 + 3x + x3 — 4x4 + 2x3 = 0 (n=5)
4x; + 4xp + x3 — bHxy + 2x5 = 0
© 2x3 + 3x — x3 = 0 (n=3)
X3 + 6x, = 0
d =2
(){2x1+3x2:0(n )
X1 + X2 + x3 + x4 =0
(e) 27, — X + x3 + x4 = 0 (n=4)
X1 + 2xp + 4x3 — x4 = 0
X1 + X2 — X3 + X4 — x5 + x¢ = 0
) 2x1 + 3x + x3 + 2x4 + x5 — x5 = 0 (n=6)
3x; + X — X3 + X4 — x5 + 2x5 = 0



(g){ X1 — X2 — X3 + 2Xx4 (n=4)

2x + 3x3 — x4 =0

4. Paracadaum dos subconjuntos X = {u;,..., u,} abaixo, determine uma base B c X e a dimensao
do subespacgo S(X) gerado por X:

@ E=R3 n=2, u; =(@1,2,-1), up =(2015,4030,—-2015)
(b) E= RG) n= 4) uy = (0) 1)072)0) 1); Uy = (_17 1)_]-)07 1) ]-)) Uz = (_3)47 _3’2)374)) Uy = (_1’4)_1y6y ]-)4)
(C) E= R4) n= 4) uy = (0’1)273)) Uy = (_1’1)27 1)) Uz = (1)]-)17 1)) Uy = (2)1)173)

(d) E = RS) n = 5) u = (1)2)0) ]-)2)) Uy = (0,0,—1,0, 1)r Uz = (_3)1)070)0)) Ug = (0)0)0)1)_1))
us=(1,1,1,1,1)

(e) E= Rg) n= 67 uy = (0)_1)0)r Uy = (1)3)4)y us = (1)2y4)) Ug = (_]-)_47 _4)) Us = (5) 12)20)y
ug = (4,8,16)

5. Complete cada um dos subconjuntos X = {u,..., u,} linearmente independentes abaixo de
forma a obter uma base de E:

(@ E=R* n=1,u; =(1,3)

(b) E=R%, n=1,u;=(0,1,1)

() E=R3 n=1, u; = (2015,2016,2017)

d) E=R% n=2u=01,2,4), up=(0,1,4)

(e E=R3, n=2,u;=(0,1,2), u3 =(-1,0,-1)

) E=R’,n=3,u; =(1,2,0,=1,0,-2,0), up = (3,0,1,2,1,0,2015), u3 = (-1,1,0,1,0,3,0)
(@ E=2°R),n=2,u1=-3, up=1-x>

h E=22°R),n=3,uy=1-x+x% up=1+x—x% uz=x*-2x3

6. Obtenha uma base e a dimensao do subespaco soma F; + F», onde F; = S(X}), F» = S(X»2), nos
casos abaixo:

@ X;=1{1,2,1,0),(0,1,2,0)}, X> =1{(1,1,0,1),(1,1,—-1,0)}
(b) X;=1{(0,1,0,1),(0,0,0,1),(0,2,0,-2)}, X» =1{(1,1,0,0),(0,1,0,0)}
(o X;=1{-1001D1,(1,2,1,0,0)}}, X, ={(1,0,1,0,1),(1,2,3,4,1),(0,0,0,0,1),(-1,0,-2,0, 1)}
d X:=1{1,2,0),(1,1,1)} X2 ={(0,1,-1),(0,-1,-2)}
(e) X;=1{0,0,1,0,-1,0),(1,2,1,0,-1,3),(-1,0,-1,0,0,-1),(1,2,-1,0,1, 1)},
X» =1{(,0,1,1,2,1),(0,2,1,0,-2,2)}

7. Obtenha um sistema linear cujo espaco de solucdes seja o subespaco gerado pelo conjunto X:

(a X=1{1,1,0,1,-1),(0,1,1,2,0)}

(b) X=1{(1,2,1),(0,-1,0),(2,2,2)}

(c) X=1{(,0,-1,2),(1,3,1,-1),(0,1,-2,1)}

d X=1{(-1,-2,0,-1,0),(0,2,0,-1,2),(1,2,1,1,1),(0,3,-1,0,1)}



(e) X:{(_z) 1)0)1)2))(1)1)_1)1)_1)}
(f) X= {(0)_1)0)0) ]-)) (O) ]-) ]-) 1)0), (_2) 1)_1’0) 1)) (_1’ 1)_1)0’0)}
(® x={0,10,1,0,0),(-1,12,0,1,1),(0,0,0,1,0,-2)}

8. Dados m < n, mostre que qualquer subespaco de dimensao m contido em R” é o espaco solucao
de um sistema linear com n — m equacdes independentes.



