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L. Geometric interpretation of the SVD \ 4\»[ |)c
In this exercise, we explore the geometric interpretation of matrix i i and how this connects o ; N
the SVD. We consider how a real 2« 2 matrix acts on the unit circle. transforming it into an ellipse. It tums
out thut the principal semiaxes of the resulting ellipse are related to the singular values of the matrix, as well /
as the vectors in the SVD.

{a) Consider the real 2 = 2 matnx A = U z \/’
=
Also consider the unit circle in B, (o] r“’l\mofl‘"( l W%M
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Let's start by examining the effects of each of these matrices one at a time, right to lefl, in the same v (o]
order that they would be applied 1o a v 3

\

What does the unit circle look like after being transformed by just V77 Plot $; = V7§ on the B?

peaking, what does 177 do 1o any given 7.
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plane. Geometrically

() What does the unit circ
plane. Geometrically sp

le look like after being transformed by T Plot 83 = 175 on the B

aking, what is the E matrix doing 1o any given V&7
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id) What does the unit circle look like after being transformed by L7217 Plot 5
plane. Geometrically speaking, what is the L7 matrix doing woany given £V 1
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In your plot of A5, draw the vectors oy and ¢

1o peometrically?
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() Repent parts (b-e) for the following mutrices, and note down any mu-rh)glhm\‘w you notice

i A rotation matrix, A

0

9
ii. A diagonal matrix, Ay = [ﬁ 1k

y
iii. A symmetric matrix, A5 ‘J " .

i, A matria with non-rivial oull:

. . 1.6 24
v, An arbitrary matrix. Ag .
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