
Column Spaces

Name: Unique ID:

Problem 1. Consider the matrix A and the vector v given by

A =


−4 5 −17
−5 6 −20
2 1 −8
4 −7 32

 v =


97

−77
−4
−12


Determine if v ∈ Col(A).

Problem 2. Suppose EA = R where

E =


1 1 −2 −1

−1 0 2 −2
−1 −2 3 2
1 −1 0 2

 R =


1 4 4 0 1
0 0 0 1 −2
0 0 0 0 0
0 0 0 0 0


Use this factorization to determine if v =

[
1 1 1 0

]⊺
is in Col(A).



Problem 3. Consider the matrix N and the vector b given by

N =

[
−2 −8 −10 −11
3 12 15 16

]
b =


1
4
5
1


Suppose that A is a matrix with Col(A) = Null(N).

(a) How many rows does A have? Explain.

(b) Determine if the system Ax = b is consistent.


