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1 Linear Algebra

Definition 1.1. Linear dependency:

An×nxn = 0
...
a1
...

x1 +


...
a2
...

x2 +


...
an
...

xn = 0

If a1, . . . , an is linearly independent ⇒ x1 = · · · = xn = 0
If a1, . . . , an is linearly dependent ⇔ det(A) = 0 ⇒ nonzero solution

Definition 1.2. Eigenvalue:

An×nxn = λxn×1 (1.1)

(A− λI)x = 0

|A− λI| = 0 (1.2)

Definition 1.3. Orthogonal:

2 Singular Value Decomposition

Definition 2.1. SVD [1]:

Xn×m = Un×nΣn×mV T
m×m (2.1)

where
UUT = UTU = In×n

V V T = V TV = Im×m

Σn×m =


λ1 > 0

. . .

λm > λm−1

...


Definition 2.2. Economy SVD (n ≥ m):

Xn×m =
[
Ûn×m Û⊥

n×(n−m)

] [
Σ̂m×m

0(n−m)×m

]
V T
m×m

= Ûn×mΣ̂m×mV T
m×m

(2.2)
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