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¢ Produto interno

1. Determine o angulo entre u e v e a projecdo de u na direcao de v:

@ u=2,1,3)ev=1(6,3,9
(b) u=(@2,-3)ev=(3,2)
© u=4,1)ev=(3,2
d u=(-2,3,1)ev=(1,2,4)
e u=@G3,4)ev=(1,0)
) u=2,43)ev=(,1,1)

2. Determine o vetor de F mais préximo de u nos seguintes casos:

(@ F=38((1,2), u=(0,1)
(b) F=S((1,0,0),(0,0,1)), u=(-1,2,0)
() F={(x1,%,x3) €R3: 2x1 + x — x3 =0}, u = (0,0,1)
(d) F={(x1,Xx,x3,%x1) €ER*: x; —x3—x4=0}, u=(1,1,1,1)
(e) F=1{(x1,%2,x3,%x4) ER*: X1+ xp— x3— x4 =0}, u=(0,1,0,—1)
(f) F={(x1,%2,%3,%) ER* : x1 + X+ x3+ x4 =0, X, —2x3 =0}, u = (0,1,0,0)
3. Use o processo de ortonormalizacdao de Gram-Schmidt para obter bases ortonormais a partir

das bases abaixo. A seguir, determine as coordenadas do vetor w em relacao a base ortonormal
obtida:

(a) {(1)6)y (_1)2)}) w = (1)0)
(b) {(1,2, _2)) (4)3)2)) (1)21 1)}) w = (2) 1)_2)
(o {1,1,1,1),(1,1,1,0),(,1,0,0),(1,0,0,0)}, w=(0,0,1,-1)

4. Determine bases ortonormais para ker A, ker A’, Im A e Im A’ para as matrizes A abaixo:

1 01 0 0 1 -1 11 2
@A=|0 -1 2 (b) A= 1_10) A=| 1 0 0 2
1 01 1116
-1 1
1 -2
00 10120
(d)A—(1 1) @A=| 1 0 (f)A_(_1 00 20
0 0
1 -1




5. Para cada um dos subespacgos F abaixo, determine uma base ortonormal para o complemento
ortogonal F* de F:

(@ F={(x1,X,X3,Xs) €R* 1 x1 = X3}

(b) F={(x1,X2,x3,%X1) ER*: xp =0}

(c) F={(x1,x2,x3) € R3 : X1 —2Xxp+4x3 =0}
(d) F=1{(x1,%,x3) €ER3: x; +x3=0}

(€) F={(x,x2,x3,x4) ER*: X1 = xp = 0}

() F=S((1,0,1,0),(0,1,0,1))

(@ F=S((1,2,0,0),(0,1,0,-1),(3,11,0,-5))
(h) F=S((1,1,1,1,1),(0,0,0,0,1))

(i F=S(1,-1,2,0,1),(0,1,0,0,-1))

G) F=S(1,-1,1,-1,1),(0,2,0,-1,2))

6. Encontre matrizes ortogonais U tais que U~! AU seja diagonal:

0 2 -1
21 1 3
(a)A:(1 2) (b) A= 3 1) (c) A= 2 3 —2)

2 1 1 1 11 0 2
a=[1 3 2| @a=[111]| ®A= )
1 1 11



