Homework 8 ¢ This homework is due on November 1.

i) State whether the following vectors are linearly independent. If not, express one vector
as a linear combination of the rest.

a) V=Rs;, vi=(1,1,0),vy=(0,3,4),vs=(2,0,4),v,=(1,1,1)
b) V= R3, Vi = (2, —1,3),V2 = (47 1,2)

11 10 03 46
C) V:M22a V) = |:21:|7V2: |:02:|7V3: |:21:|,V4: |:86:|

11 23 31 22
d) V=M, v = [11]7‘/2: {12}%: [21},V4= {11}

e)V:PQ, V1:2t2+t+1,V2:3t2+t—5,V3:t+13

ii) For what values of ¢ are the vectors (—1,0,—1),(2,1,2),(1,1,¢) in R3 linearly depen-
dant 7

iii) Suppose that S = {vy,vs,v3} is a linearly independent set of vectors in a vector
space V. Prove that T = {w;, ws, w3} is also linearly independent, where w; =
Vi + Vo + V3, Wy = Vo + v3 and w3 = V3.

iv) Suppose that S = {vy, vy, v3} is a linearly independent set of vectors in a vector space
V. IsT = {wy, wy, w3}, where w; = vq + vy, Wy = vy — v3 and w3 = vy + v, linearly
dependent or linearly independent. Justify your answer.

v) Which of the following set of vectors are bases 7
3 -1
2], :
2 1

b) V="P {3++1,8-1,+*+t}

c) V=Ry {(-2,4,6,4),(0,1,2,0),(-1,2,3,2),(—3,2,5,6),(—2,—1,0,4)}

a) V=R {

o = O
—

vi) Find a basis for the subspace W of R, spanned by the set of vectors
{(1,1,0,—1),(0,1,2,1),(1,0,1,—1), (1,1,—6,—3), (=1, —5,1,0)}.

vii) Let W be the subspace of P3 spanned by {#3+¢%—2t+1,¢2+1, 3 —2t, 213+ 3t*> — 4t + 3}.
Find a basis for W.

viii) Find all values of a for which {(a?,0,1),(0,a,2),(1,0,1)} is a basis for Rs.



