
Math 215 Linear Algebra Section 4.5 Monday, April 15

1. How many vectors can be in a basis of Rm? Is there a maximum, a minimum, a range?

2. Let A =

1 5 −2 3 0
3 2 0 −1 1
5 12 −4 5 1


(a) Let W = Col(A). What vector space is W a subspace of?

(b) Find a basis for W , using only columns of A.
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3. Let W =


x
y
z

 ∈ R3 : x + y + z = 0

 and let ~u1 =

 0
1
−1

 , ~u2 =

 1
0
−1

, and ~u3 =

 1
−1
0

.

(a) Verify that ~u1, ~u2, ~u3 ∈ W .

(b) Show that (~u1, ~u2, ~u3) is linearly dependent.

(c) It is true that span(~u1, ~u2, ~u3) = W (you do not have to prove this). Therefore, W is equal to the
column space of the matrix

A =

 0 1 1
1 0 −1
−1 −1 0


Using this fact, find a basis of W .

4. Find a basis for the column space of the matrix

A =


0 1 1 2 1
1 1 2 3 1
1 0 1 1 1
1 1 2 3 1




