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Section 2.1 Independence and Dimension
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33. Suppose that
r1[1,0, 1] + 72[2, s, 3] + r3[1, —s,0] = [0, 0, 0]

, so that
[r1 + 2ry + 13, 879 — s13, 71 + 31r9] = [0,0,0].

We solve that linear system

sry —srg =0,

1+ 37“2 =0
1 2 110 1 2 110 1 2 110
1 s —s|0]| ~|[0 s —s|0l~]0 1 —110
1 3 010 01 —-11]0 00 010

We see that the vectors are dependent for all values s € R.

34. Suppose scalar r, s € R such that rAT + sAT = 0. Then A(rv + sw) = 0.

Since A is invertible, we have
ATA(PT + sW) = A0

Thus .
rv +sw)=0

Therefore, r = s = 0 since ¥ and @ are linearly independent. Hence, A7 and AW are
linearly independent.

36. Suppose scalar r, s € R such that rv + sw = 0. Then

0=A0 = A(rv + sW) = rAT + sAW.

Since AU and AW are linearly independent, we have r = s = 0. Thus v and @ are
linearly independent.
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