Solution to Practice 3r

D4 Let {7, 02, U3} be a basis for R3. We want to show that {7, 0, 73} is also
a basis for C3, so we need to show that it is linearly independent and that it is
a spanning set for C3.

linear independence: Let a1, s, ag € C be such that

O[1?71 + 042172 + 043’173 =0

and let a; = a1+b14, as = as+bsi, and oz = az+bsi, for ay, as, asz, by, bs, b3 € R.
Then we can rewrite our equation as

a1 Ty + ag¥y + as¥s + i(b1T) + baty + bsti3) = 04 i0
This means that
a1T) + as¥y + aztz = 0
and
b1 ¥t + bas + byt = 0
in the real numbers. Since {¥), 0,73} is linearly independent in R, we must
have that a1 = as = a3 = 0 and by = by = b3 = 0. And this means that

a1 =04+0i=0, 0 =04+0i =0, and a3 = 0+ 07 = 0. And so we see that the
only solution to the equation

04161 —+ 042172 + Ckg’l73 =0

is ay = ag = a3 = 0, which means that {0, U, U3} is linearly independent.

span: Let 7 € C3, and let &,% € R? be such that zZ = & + 3. Since &, 7 € R3,
there must be scalars s1, s2, s3,t1,t2,t3 € R such that

S$1U1 + SoUs + 8303 =&  and {10y + toUs + 1303 =4
Then we have that
(81 +it1)U1 + (s2 + itg)’ffg + (83 +it3)Us = s1U1 + SoU2 + S3Us + i(tlﬁl + toty + t3iis)

=T 4y
Z

And so we see that for any 7 € C3, Z € Span{#), ¥, 03}, which means that
{1, U, U3} is a spanning set for C3.



