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a contar da data de defesa, desde que o pedido seja justificado, e solicitado anteci-
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poderá inclúı-lo em base de dados, armazenar em computador, microfilmar ou adotar

qualquer forma de arquivamento.

É permitida a menção, reprodução parcial ou integral e a transmissão entre bib-

liotecas deste trabalho, sem modificação de seu texto, em qualquer meio que esteja

ou venha a ser fixado, para pesquisa acadêmica, comentários e citações, desde que
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Dedicatória
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Chapter 1

Introduction

1.1 Notation

Given the matrix A ∈ CM×K , the notations AT, A∗, AH, A−1, and Tr {A} stand

for transpose, conjugate, Hermitian transpose, inverse and trace operations on A,

respectively. Matrix A can be represented as follows:

A =


a11 a12 . . . a1K

a21 a22 . . . a2K
...

...
. . .

...

aM1 aM2 . . . aMK

 ,

=
[
a1 a2 . . . aK

]
,

where ak ∈ CM×1 is the kth column of A.

The scalar X ∈ C stands for a random variable, the vector x ∈ CM×1 stands for

a random vector, the scalar x ∈ C stands for a realization of X, and the vector

x ∈ CM×1 stands for a realization of x. The notation E [x] stands for the expected

value of x. The notation Diag (x) stands for the diagonal matrix composed by the

elements of x, i.e.,

1



X = Diag (x) ,

=


x1

x2

. . .

xM

 .
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