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1 (30 pts.)

Start with the 3 by 4 matrix:
0000

A=101 2 3
0 2 46

(a) (10 pts.) What are all the special solutions to Az = 0, and describe the nullspace of A.



(b) (10 pts.) What is the rank of A, and describe the column space of A.

(c) (5 pts.) Find all solutions to Az = | 6
12

(d) (5 pts.) Can A be written as A = uv” for some vectors v and v? If so what are these vectors,

or if not, why not?
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2 (30 pts.) Consider the matrix

where ps = rq and pr # 0.

(a) (5 pts.) Describe simply and clearly the column space of A.

(b) (10 pts.) Write as simply as possible the special solution(s) to Az = 0, if any.



(c) (5 pts.) What are all the solutions to Az = 07

(d) (10 pts.) Write A as simply as possible in row reduced echelon form.
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3 (20 pts.)

(In the questions below, you can choose any n that works for an example, or prove that for

all n, there is no example.)

(a) (10 pts.) Can you find independent vectors v,w,z and y in some space R" and where A =

vw? 4 zy” is invertible? or prove that no such example exists?

(b) (10 pts.) Can you find vectors v, w, r and y that span some space R" and where A = vw? + zyT

is invertible? or prove that no such example exists?
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4 (20 pts.)

Write an informal computer program to calculate xz’z, for any n x 1 column vector .
The program should only use about 3n operations and no more than about 2n numbers
in memory. You can write the program in MATLAB or your favorite language. It is not
important that you remember exact syntax, but it is important that your operations are

clear and unambiguous.
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