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! 2. Let L = {[x, x + 1] | x € L) which is a nonempty subset of
1
ﬁwiw. Clearly [0, O] is not in L. Thus L is not a subspace.

The only lines in ﬂw

contain the origin.

that are subspaces are those that

8, let P~ ([2x, x+ ¥y, y] | x, y € R} vwhich is a nonempty

(4) subset of B>, [2¢, ¢ + d, d]
be in P. Then

” : v+w=[2a+2c, a+b+c+d, b+ d]

Let v = [24, a + b, a] and w

d
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n—ﬁ _nwmmnwv‘ QH n Ew is nonempty; it contains 0. Let Qg\nrw\ﬂ U W

Then v, w e W, and v,.wE W, so v+ wEW

weEe W, NW,).
=[2(a+c), (a+c)+ (b+d), b+d] gy [V¥ & By N W) 1 2 1 of feal O\mofT‘v
L. jand v + w € W, since W, and W, are subspaces. Thus @
ich has the form [2x, x + y, y] and is in P. Also | 2 1 2 )
) r[2a, a+ b, b] = [2ra, ra + b, rb] v+we AEH N Emv. Similarly, rv € EH and rv € SN since
S W. and W, are subspaces, so rve (W, n¥,). Thus W. n¥, is
; g : . 3 1 2 1 2 1 2
! which is in P. Thus P is a subspace of R™. , | a subspace of r?
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(q) L 2-1 3 0 3-2 4 0 0-5 4 0 0 1-4/5 2 03 1 -1 12 3 4 12 3 4 The pivots in
el b3 a1 2 s~ o7 o7 7| < fo 11 1 columns 1 and
-3r/5 [-3 ,,,.y@v 123 4 07 7 7 00 0 0 2 show that
X = -4r/S ri-4 | - t{-2, 3, 11, (3, -1, 2]} is a basis
4ry5] T 5| 4| se t[-3, -4, 4, 5]} is a basis for !
. - B : o 111
. oo ; 11 - -
the solution space. w M W HW w 9 9 0 1 1 o 1 1
! 1 6 47 lo s 50 Jo o o "0 0 1
1011 T-H-H 1-1 -1 m 3 2 7 0 5 4 0 0 -1 0 0 O
. 24, 3 513 ~ |0 816{ ~ |0 1 2|. The matrix is not W Each column has a pivot so the set of vectors is independent.
(3 Le-1 2 0 3 s 00 0 : /
M:<mﬂwwva so by Theorem 1.16, the given set is not a basis aumw Suppose that r,[1, O, 11+ r,(2, s, 31 + 102, 3,11 -
for w,‘\ o -m~ [0, 0, 0] so that [r) + 2r, + 2ry, sry + 3ry, ry ¥ 3r, + 4]
22351 1000 10900 [Loo o | 710 00 01 Ve solve Ehe system
26. {1-3 2 0] o 1 0 0 0 1 0 0 lo 1 0 o | , ry o+ 25y + 2ry =0,
( 010 0 0-3 2 0 00 2 0f "fo o 1 o sr, + 3ry = 0,
4 (2 0 0 0 0 2 3 5 0 0 3 5 000 1 , 2 3
ot wwm + Iy - 0.
The matrix is invertible so the set i basi u
Theorem 1.16. 1 set 1e @ basis for B by 12 240 12 20 12 20 .
- 5. - 0 s 3lol~Jo s 3]0 ~]0 1-130. Wesee that
22, 5 1 3 5 7 1 0 2 1 3 1]0 0 1-1]0 0 0 3+s| 0
(5) ; 4 2 ~Jo -6 -6 -12/ ~ {0 1 1 2|. The
; 5 7 0 -7 -7 -4 o 0 0 0 we have a dependence relation if and only if s = -3. Thus
the given vectors are independent for all s = -3.
) -2s - r
‘mwnmﬁ t& piven by I m 2r for all scalars r and §. an Suppose that HH~Q<HV + wm«0<mv + + w»andwv = 0. Then
r ; ?QvQANH<H IV, o 4 N»<wv = 0. Multiplying on the left
«w‘ .w 7496 -1 - 5 7 26 - r - 55 by Q.H_ we have riv, + r,v, + -+ + v, =0, so
»i ) .o 34, x = M - M + M rp=r, == - 0 by the independence of the v
Y 1 )] s 0 s Hence the vectors Cv,, Cvy, -+, Cv, are independent. mm,hv




