2.6.1 Answers to Exercise.
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Linearly independent.

Linearly independent.

Linearly independent.

Linearly independent.

Linearly dependent.

—3u; — 2uy + us = 03.

(There are infinitely many non-trivial linear relations.)
Linearly independent.

Linearly independent.

Linearly dependent.

2u; — uy + ug = 04°.

(There are infinitely many non-trivial linear relations.)
Linearly independent.

Linearly independent.

Linearly independent.

Linearly dependent.

uj; +ug +ug +uy = 04.

(There are infinitely many non-trivial linear relations.)
Linearly independent.

Linearly dependent.

—2u; + uy + ug = 0.

(There are infinitely many non-trivial linear relations.)

a = —6.

—3u; + 2uz +usz = 05.

a=2.

u; — 3us + 2ug + uy = 04.
a=-2and (=2o0r §=-2).
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In each case, JU— U — jug +uy = 05°.

a=-2and (B=2or f=-2).

In each case, 3u; — 2us — uz + 2uy(a, 3) = 05°.

3. Comment.

The key is to make use the ‘dictionary’ between linear combinations and matrix-vector product to translate the

assumption
u; = anty + aty + azits + ants +  asits
uy = aiets + axty 4+ azets + asnts +  asats
uz3 = aizty + a3ty + azsts + agstsy +  assts
as
u = Ta17
U 712127
us = Ta3
and further as
U=TaA,
inwhich U =[ur |ux|ug ], T =[1t1|t2]t3]|ts]ts5 ], and a;,as,as are the three columns of A from left to

right.



