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2. (Optional) Proof

Concept: Null Spaces, Invertibility
Consider a square matrix A. Prove that if A has a non-trivial nullspace, i.e. if the nullspace of A contains

more than just~0, then matrix A is not invertible.
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(d) Concept: Eigenspaces/Eigenvectors/Eigenvalues
It turns out the Romulan engineers were not as smart the Enterprise engineers. Their calculations did

not work out and they positioned the probe at (xq,yq) such that the cloaking (transformation) matrix,

Ap, mapped it to (uq,vq), where


uq
vq

�
= Ap


xq
yq

�
, and Ap =


1 3

2 6

�
.

As a result, the torpedo while traveling along a straight

line from (0,0) to (uq,vq), hit the probe at (xq,yq) on

the way!

The scenario is shown in Figure 4. For the torpedo to

hit the probe, we must have


uq
vq

�
= l


xq
yq

�
, where l

is a real number.
Figure 4: Figure for part (d)

Find the possible positions of the probe (xq,yq) so that (uq,vq) = (lxq,lyq). Remember that the

torpedo cannot be fired on its initial position (0,0).
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