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. rank-one matrix A = uv

Upper Triangular matrix

t11 ti2 ?

0 ton
Lower Triangular matrix L = 77,

Strictly Upper Triangular

0w
. 0 0 U923
= Upper matrix U = )
0
Hessenberg matrix
* 7
g | * * ?
0 x ok

Permutation matrix P = [e;,, .., €;,]
Non-negative matrix A, a;; > 0 (real)
Symmetric matrix AT = A
Skew-symmetric AT = —A
Hermitian A* = A

Skew-Hermitian A* = —A

Unitary A* = A~!

Real Unitary = Real Orthogonal
AT = A71 = real

Normal matrix AA* = A*A

. Group matrix r(A) = r(A?)

T

. Idempotent matrix £? = E

. Projection = Hermitian idempotent

P*=PpP=p?
Involutory A? =T
Nilpotent B™ = 0

Stochastic matrix P >0 Pe=-e



30. (i) A quadratic form:
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q=x"Ax=Y"
i=1j=
(ii) A Hermitian form:

n

xiaijxj
1

n n
h =x*Ax = Z Z fiaijxj
i=1j=1
(iii) Euclidean norm:
Ix|I*> = x*x = |21 + .. + |z |?
(iv) A bilinear form:

b=x"Ay = > > xa;y;

i=1j=1

(v) ef Aej = aj

Complex Positive Semi- Definite
X*Ax >0, VxecC”

Complex Positive Definite
x*Ax >0, Vx#0,x e C"

Real Positive Semi- Definite

xT'Ax >0, Vx € R"

Real Positive Definite

xT'Ax >0, Vx#0,x €R"

EP matrix R(A) = R(A")

Reducible matrix A:

P71AP =

Ay

0

As
Ay

with Ay, A4 square

and P a permutation matrix.

Vandermonde Matrix (a,b,..,d distinct):
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Discrete Fourier Transform with

w = exp(2mi/n)

_ 1
W=7
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1 w
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1 wnfl
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w2(n71)

w(nfl)(nfl)




