
Orthogonality of Subspaces

Name: Unique ID:

Problem 1. Let S be the vector space given by

S = Span{
[
1 −4 2 −5 2

]⊺
,
[
0 0 1 −2 1

]⊺}
Find a basis of S⊥. Put your basis vectors into the rows of a matrix B and use a computer to find rref(B).



Problem 2. Let P be the vector space of solutions to the equations

4x1 − 20x2 + 8x3 + 10x4 − 62x5 = 0 −9x1 + 45x2 − 18x3 + 3x4 − 90x5 = 0

Find a basis of P⊥. Put your basis vectors into the rows of a matrix B and use a computer to find rref(B).



Problem 3. Let A be the incidence matrix of the digraph G given by

v1 v2 v3 v4

a1

a2

a3 a4

a5

Let b =
[
5 −3 −1 −1

]⊺
. Determine if the system Ax = b is consistent without finding A.

Hint. We can find a basis of Null(A⊺) without finding A. How would this basis help in determining if Ax = b
is consistent?


