
MA 2007B: Linear Algebra I – Quiz #6

Name: Student ID number:

(1) (5 pts) Let A = [a1, a2, · · · , an] ∈ Rn×n be an n× n invertible real matrix. Show
that the column vectors a1, a2, · · · , an are linearly independent.

Proof:

Let x1a1 + x2a2 + · · ·+ xnan = 0.

Then [a1, a2, · · · , an]


x1
x2
...

xn

 = 0

∴ Ax = 0

∴ A−1Ax = A−10 = 0

∴ x = 0

∴ a1, a2, · · · , an are linearly independent

(2) (5 pts) Let A ∈ Rm×n be an m× n real matrix. Please write down the definitions
of the four fundamental subspaces:

The column space of A: C(A) = {Ax| x ∈ Rn}

The row space of A: C(A>) = {A>y| y ∈ Rm}

The nullspace of A: N(A) = {x ∈ Rn| Ax = 0}

The left nullspace of A: N(A>) = {y ∈ Rm| A>y = 0}(
= {y ∈ Rm| y>A = 0>}

)


