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October 9, 2003

1 < 12pts >
Determine the nullspace of the matrix

1 23 1
2 -4 6 -3

Solution

1 23 1 N 123 1)
—2\2 -4 6 -3 —(1/8)x \ 0 —8 0 -5
—2 (123 1 (103 -1/

010 5/8 010 5/8

so that xq, x9 are basic variables and z3, x4 free. To find the null vectors we
have:

(a) z3 =1, x4, = 0 then z; = =3, 5 = 0.
(a) 23 =0, x4 = 1 then x; = 1/4, x5 = —5/8.
so that the two null vectors are:

3 1/4
0 _5/8
n; = 1 , Mo = 0
0 1



2 < 13pts >

Given
1 -3 9
x;=| —3 , Xo=| —2 , x=1| =5
2 4 -2
Is x € Span(x1,x2)? Prove your answer.
Solution

We are looking for constants C', Cy5 such that
C’lxl + OQXQ =X.

Set up the augmented matrix

1 -3 | 9 1 =3 | 9
3 -3 -2 | -5 — 0 —11 | 22 | —
-2 2 4 | =2 10/11 0 10 | —20
1 =3 1] 9 3 1 -3 | 9 10
—1/11 | 0 =11 | 22 — 0 1] —2|=(01
0 0] O 0 0 | 0 00
so that

3X] — 2% =X .



