M308I Test # 1a Oct 24, 2007 SOLUTIONS:

1
12 12 2 4 -1

(1) A=[12 23 4|, z=|5| w=]| 1
2 4 -1 1 -2 5 1

~1

(1a) (10 pts.) Is w in the nullspace of A7 Explain your answer.

1
12 12 2 -1 1-2+1+42-2 0
Solution: A-w= |1 2 2 3 4 |- l1l=11-2424+3-4|=1|0],
2 4 -1 1 =2 1 2—-4-1+4+1+2 0

So the ANSWER is YES, w is in Null(A), because A -w = 0.

(1b) (15 pts.) Is z in the columnspace of A? Explain your answer.

Solution: We ask if there is a solution ¢t = [ty, to, t3, 14, 5] to At = x.

12 12 2|4 12010|3
Alz] =112 23 4|5|~]00 11 2|1
2 4 -1 1 =25 0000 00

The answer is YES, z € C(A), and we may take t5 =0, t4 =0, t3=1,t, =0, and t; = 3

Then x =3 - ¢y + 1 ¢3, where ¢y, ¢a, c3, ¢4, c5 are the columns of A.

(Ic) (15 pts) v =1[3,6,2,5,4]. Is v in the rowspace of A? Explain your answer.

11 2|3 10 5| 3
2 2 416 01 —3|—1
Solution. [AT|v"]=]1 2 —1{2 |~ |0 0 0] 0
2 3 11]5 00 0 0
2 4 —2\4 00 0] 0

So the Answer is YES, v is in Row(A): v=3-r; —1-79
(1d) (5 pts) What is the rank of A? Answer: rank = 2

(Le) (5 pts ) What is the nullity of A? Answer: nullity =5 -2 = 3



(2) (15pts) v=1[1,1,2], w=][2,6,5]. Find a scalar ¢ and a vector y with w = cv +y, and
y L.

Solution: 0=’ (w—cv)=18—c¢-6,s0 c=3

2 1 -1
y=w—c-v| 6| —3 1] = 3
5 2 1

38) A= { _é _111 } (3a) (15 pts) What is A7'?

-3 11]0 1 0 -1]3 1
1 0]-11 —4 L[ -1 -4
{0 1| -3 —1}’ o 4 _{—3 —1]’

(3b) (10 pts) A~! can be written as a product of three elementary matrices: A™' = E3EyF.
What are Ey, F,, and Fj3?

Answer:Elz{lo} Ezz{l 01 E3:[14]

Solution: [A][]:{ L—4 O}W[l —4|1 O}W[l 4| 1 olw

3 1 0 -1

(3c) (10 pts) A can be written as a product of three elementary matrices: A = FyFyF3.
What are Fy, F,, and F3?

Answer:Flzl ?]ng[é _(1)] ng{(l) _11]

W =



