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Solutions — Linear Algebra Quiz 6

Find a basis for the null space of the following matrix. Show your work!

2 4 -1 -1
3 6 -1 0
A= -2 4 0 -2
1 -2 4 13

Solution: First, we row reduce the augmented matrix

2 -4 -1 —1]0 1 -2 4 130 (R4)
Al0] = 3 -6 -1 0| 0| |0 0 —13 —39| 0| (R2)—3(R4)
-2 4 0 2|0 0 0 8 24| 0| (R3)+2(R4)
1 -2 4 13| 0 0 0 —9 —27] 0] (R1)—2(R4)

1 -2 0 1| 07 (R1)+ &(R2)

{0 01 3|0 $3(R2)
0 00 00| (R3)+2Z(R2)
0 00 0| 0] (R4 — 2(R2

The solutions to this homogeneous linear system may therefore be expressed in
terms of two free parameters:

ry = 2r — s, Ty =T, z3 = —3s, Ty =S
Setting » = 1 and s = 0, we obtain one solution vector
vi=[210 07T
and setting s = 1, r = 0, we obtain another:
vo=[-10 -3 1)F
These are clearly linearly independent and so we have a basis
S ={vi,vs}

for the null space of A.



