Solutions — §4.4

11 00 10 0 1
10.Doestheset5—{[0 0],[1 1],[0 1],[1 1]}spanM22.

Let [ ZH 212 ] be a 2 x 2 matrix. We want to show there exist x,y, z, w such that the
21 Q22

following equation holds.
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Therefore we have the following system:

ail  ai2
a1 a2

T+ 2z =a11
T+ w = ajg
Yy +w =a

Y+ 2+w=a

Therefore we have the following augmented matrix.

1 01 0 ajl
1 0 0 1 ai12
01 01 asl
L 0O 1 1 1 a9
[ 1 0 1 0 ajl i
R1 — R2 — R2 0 01 -1 a1l — a2
0 1 0 1 asl
R4—R3—>R4 _0 0 1 0 agg—agl_
(1 01 0 ai |
01 0 1 asl
0 01 0 ag2—a
R2<—>R3 _0 0 1 -1 ai;p — a2 |
1 0 1 0 a
01 0 1 a21
0 01 0 Q22 — Q21
R3—Ry— Ry [0 0 0 1 ag—ag —an+an2

Therefore we can see that the above system of equations does have a solution. Therefore
span S = Mos.



" 1 1 2 -1 —|
. . 2 3 6 -2
12. Find a set of vectors spanning the null space of A = 9 1 2 9|
{ 0 -2 -4 0 J
a
Let x = ZC) be a solution to the equation Ax = 0.
d
1 1 2 -1
2 3 6 -2
—2 1 2 2
| 0 -2 —4 0
[ 1 1 2 —17
2R1 — Re — Ry 0 -1 -2 0
2R+ R3 — R3 0 3 6 0
0 -2 -4 0
[ 1 1 2 —17
0 -1 -2 0
3Ry + R3 — Rj 0 0 0 0
2R2—R4—>R4 _0 0 0 0_

Therefore —b — 2¢ =0 and a + b+ 2c — d = 0, which gives b = —2cand a = —b—2c+d =
2¢ — 2c¢ + d = d. Therefore we have the following;:

d 0 d 0 1
x— —2c | _ | —2¢ + 0 . —2 L d 0
c & 0 1 0
d 0 d 0 1
0 1
—2 0 . .
Thus S = 111 o is a spanning set for the null space of A.
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