Linear algebra notes, Arun Ram August 19, 2023

Topic 4. Example 20. Let S be the subset of R3 given by
S =1{(2,0,0),(6,1,7),(2,-1,2)}. Is S linearly independent?

To show: If ¢1, ¢, c3 € Rand ¢;12,0,0)4¢2|6,1,7) +¢3|2,—1,2) = ]0,0,0) then ¢; =0, ca =0, ¢3 = 0.
Assume c1, ¢2,c3 € R and ¢4 [2,0,0) + ¢2|6,1,7) + 3|2, —1,2) = [0,0,0).

Then
2c1 4+ 6¢2 + 2¢3 =0, 2 6 2 Cc1 0
cog —c3 =0, or equivalently 01 -1 ca]l =10]. (Ex20)
Tco + 2¢3 =0, 0o 7 2 c3 0

Skipping the row reduction steps (DON’T skip the row reduction steps on an exam or and assignment!),
this system has only one solution: ¢; =0, co =0, c3 = 0.
So S is linearly independent.

Topic 4. Example 22. Let S be the subset of M (F) given by

1 3 -2 1 1 10
_ . : o
S { <1 1) , ( 1 _1> ) <4 9 > } . Is S linearly independent?

To show: If ¢1,¢9,c3 € R and ¢; <1 ?) +co (_12 _11> +c3 (éll 120> = <8 8) then ¢; =0, c3 = 0,

0320.

Assume c1,¢,¢3 € R and ¢ G Z1))> e <_12 _11> tes (411 120> - (8 8)

Then

c1 — 2co 4+ c3 =0, 1 -2 1 c 0

3¢1 + o + 10¢3 = 0, . 3 1 10 A
e1t ey + dog = 0, or, equivalently, 1 1 4 22 = 8 : (Ex22)
c1 —co+ 2c3 =0, 1 -1 2 3

Skipping the row reduction steps (DON’T skip the row reduction steps on an exam or and assignment!),
this system has solutions

C1 0 -3
co|l=10]+t| 1], with ¢t € R.
c3 0 -1

So c1 =0, co =0, c3 =0 is not the only solution.

So S is linearly independent.

Here is a check that ¢y = —3, co = 1, ¢c3 = —1 is a solution:

S )-0 D=0 D)@ D=0 0):
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