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A ∈ Rn×n (1)

Ac ∈ Cn×n (2)

1 eigen value

Axi = λixi, i = 1, . . . , n (3)

λi: eigen value, xi: eigen vector
Diagonalization

A = XΛX−1 (4)

Q. What are eigen values and vectors of the
following matrix A.

A =

[
2 1
0 1

]
(5)

2 Unitary Matrix

“Rotation” matrix
A real matrix A is unitary if AT = A−1

A complex matrix Ac is unitary if ĀT = A−1

3 Singular Value

σi =
√

λi(AT A), i = 1, . . . , n (6)

Singular Value Decomposition (SVD)

A = USV T (7)

U, V : unitary matrix (8)

S : diag(σ1, . . . , σn) (9)
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