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Notation and Nomenclature

A
A;
A
An

A—l
A+
A1/2
(A)i

[A];j

Y

Matrix

Matrix indexed for some purpose

Matrix indexed for some purpose

Matrix indexed for some purpose

Matrix indexed for some purpose or

The n.th power of a square matrix

The inverse matrix of the matrix A

The pseudo inverse matrix of the matrix A (see Sec. 3.6)
The square root of a matrix (if unique), not elementwise
The (4,7).th entry of the matrix A

The (4, 7).th entry of the matrix A

The ¢j-submatrix, i.e. A with i.th row and j.th column deleted
Vector (column-vector)

Vector indexed for some purpose

The i.th element of the vector a

Scalar

Real part of a scalar

Real part of a vector

Real part of a matrix
Imaginary part of a scalar
Imaginary part of a vector
Imaginary part of a matrix

Determinant of A

Trace of the matrix A

Diagonal matrix of the matrix A, i.e. (diag(A))i; = 0:;As;
Eigenvalues of the matrix A

The vector-version of the matrix A (see Sec. 10.2.2)
Supremum of a set

Matrix norm (subscript if any denotes what norm)
Transposed matrix

The inverse of the transposed and vice versa, A~T = (A~H)T = (AT)~1.
Complex conjugated matrix

Transposed and complex conjugated matrix (Hermitian)

Hadamard (elementwise) product
Kronecker product

The null matrix. Zero in all entries.

The identity matrix

The single-entry matrix, 1 at (4, j) and zero elsewhere
A positive definite matrix

A diagonal matrix
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1 BASICS

1 Basics

1.1 Trace

1.2 Determinant

Let A be an n X n matrix.
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For n = 2:
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Tr(AT)

Tr(BA)
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Ai = eig(A)
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Tr(A) 4+ Tr(B)
(BCA) = Tr(CAB)
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[T A; = eig(A)

c" det(A), if A e R™*"
det(A)
det(A) det(B)
1/ det(A)
det(A)™
14+ulv

det(I+ A) =1+ det(A)+ Tr(A)

For n = 3:
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1.3 The Special Case 2x2 1 BASICS

For n = 4:
1
det(I+A) = 1+det(A)+ Tr(A)+ 3

+Tr(A)? — %Tr(AQ)

1 3 1 2 1 3
+Tr(A)? = STe(A)Tr(A%) + S Ta(A%)  (27)

For small ¢, the following approximation holds

det(I+eA) = 1+ det(A) +Tr(A) + %52TY(A)2 - %EQ’IY(AQ) (28)

1.3 The Special Case 2x2
Consider the matrix A
A [ A A }
Asy Agp
Determinant and trace
det(A) = Ay1Asy — Ap Aoy (29)

TI‘(A) = A11 + A22 (30)

Eigenvalues
A — X\ Tr(A) +det(A) =0

Tr(A) + /Tr(A)? — 4det(A) _ Tr(A) - /Tr(A)? — 4det(A)

AL = 2 A2 5
A1+ de =Tr(A) A1y = det(A)
Eigenvectors
_ Aiz Vo Aiz
)\1 — A11 )\2 - All
Inverse ) A A
A-l — 22 —Ai 1
det(A) [ —Aa An (81)
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