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1.14 Números Complexos

1.14.1 Introdução

(a) Do mesmo modo que a generalização da noção de raiz de índice qualquer para um número positivo exigiu a introdução do conceito de número irracional (p.ex.: 
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), também a impossibilidade da determinação de raízes de índice par de um número negativo levou à noção de número imaginário.

(b) Os números positivos e negativos recebem, em conjunto, o nome de números reais.

Em contrapartida, denomina-se número imaginário ou número complexo à toda expressão de forma x+jy 
, na qual x e y são números reais e 
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 é a unidade imaginária.

(c) Conforme já vimos na subseção 1.6.2, as raízes de uma equação do 2º grau, 

 az2+bz+c=0
são dadas pela conhecida fórmula
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Obtemos, então duas raízes reais e desiguais quando o discriminante é positivo e uma raiz real dupla se ele for nulo.

Quando o discriminante é negativo, a fórmula (12) não conduz a nenhuma raiz real e o trinômio az2+bz+c=0 é sempre diferente de zero qualquer que seja o valor real que se atribua à z. Por exemplo, se tentarmos resolver a equação

z2+4z+13=0
que já havia sido abordada no Exemplo 2, item c, somos conduzidos a:
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que não representa nenhum número real. Por outro lado, se operarmos normalmente como se 
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 fosse um número, teremos:
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ou seja
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Vamos substituir tais “números” na equação original a fim de verificar se eles são realmente raízes. Ao procedermos desta forma devemos encarar o símbolo 
[image: image10.wmf]1
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 como se ele fosse mesmo um número em especial, lembrando inclusive que o seu quadrado é:


[image: image11.wmf](

)

1

1

2

-

=

-

.

Temos então:
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A partir de tais considerações conclui-se ser possível resolver a equação do 2º grau mesmo quando temos 
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, se operarmos com o símbolo 
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 como se fosse um número. Conforme já mencionado ele deve ter a propriedade de que 
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, e deve operar ao lado dos números reais com as mesmas leis que regem formalmente tais números. Temos então os números complexos da forma 
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 onde, conforme já mencionado, x e y são reais e 
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, tais como:
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onde o novo elemento 
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 é denominado unidade imaginária.

Utilizando tal notação, as raízes da equação que acabamos de resolver assumem as formas seguintes:
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e no final da subseção 1.14.3 veremos por que tais raízes constituem um par complexo conjugado.

Temos então de forma geral:
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onde as grandezas reais x e y são denominadas as partes real e imaginária de z, respectivamente. Podemos, inclusive, usar as notações 
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 para representar tais partes, ou seja: 
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Em particular quando 
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 temos a expressão 
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que será denominada número imaginário puro ou simplesmente imaginário, reservando-se o nome número complexo para o caso geral.

Quando y = 0 o número complexo reduz-se à sua parte real x.

(d)
Uma vez que os números complexos não pertencem ao corpo dos números reais, alguns “desavisados de plantão” podem pensar que tais soluções são meramente fictícias e não representam nenhum fenômeno físico real. Para estes é bom mencionar que a corrente alternada que chega às indústrias, hospitais e residências, é representada por funções senoidais ou cossenoidais, que têm a mesma representação gráfica a menos de uma defasagem de 90º. Acontece que o equacionamento de circuitos elétricos sob excitação harmônica (senoidal) é bem mais simples no domínio da freqüência, no qual a solução para a corrente é dada por um “fasor” 
[image: image33.wmf]I
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, que é um número complexo. A fim de relacionarmos o domínio da freqüência com o domínio do tempo é utilizada a relação 
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Fig. 1.12


que é bem conhecida do pessoal da área da Eletricidade. Ora, a corrente alternada senoidal do tipo 
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 tem existência física real (qualquer dúvida é só tocar com um dedo no terminal da fase de uma tomada energizada!). Assim sendo, as soluções complexas ou imaginárias (sendo este último termo um tanto impróprio pois pode levar à conclusões erradas) estão bem longe de serem fictícias sendo, é bem verdade, artifícios engenhosos, nascidos no problema primordial de lidar com raízes de índices pares de números negativos.

Exemplo 1.12

Determine x ( R para que o número complexo 
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 seja imaginário puro.

Solução:
Para ele ser um número imaginário puro devemos ter  parte real nula, ou seja:
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1.14.2 Potências de j
As potências sucessivas de j reproduzem-se periodicamente de quatro em quatro, ou seja:
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Podemos escrever em geral:
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	Regra geral: para determinar o valor de uma potência de j qualquer, basta dividir o expoente da potência por 4 e elevar j à potência determinada pelo resto da divisão.


Exemplo 1.13

Efetuar as seguintes potências:

	a) 
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;  
	b) 
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	c) 
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Solução:
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	c)
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1.14.3 Representações e Formas de um Número Complexo:

a) Representações:

Um número complexo pode ser geometricamente representado por um ponto no plano complexo ou plano de Argand-Gauss, conforme mostrado a seguir:
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Fig. 1.13

Uma representação geométrica equivalente, conforme na próxima figura, é feita por um segmento orientado, da origem ao ponto 
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Fig. 1.14

Assim a adição ou subtração de duas grandezas complexas pode ser realizada graficamente, conforme ilustração nas partes (a) e  (b) da figura 1.15, por meio das regras comumente usadas para a adição e subtração de vetores, já que tanto as grandezas complexas quanto os vetores podem ser representados por intermédio de segmentos orientados.

Na figura 1.16 o símbolo | z | significa o comprimento do segmento orientado que representa z, ou seja, é a distância da origem até o ponto representado pelo complexo z, e é denominado módulo, norma ou valor absoluto de z.
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Fig. 1.15

O ângulo do segmento orientado, medido positivamente no sentido anti-horário e negativamente no sentido horário, a partir do semi-eixo real positivo, é notado por ( ou arg z, sendo chamado de ângulo polar, argumento ou fase de z.
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Fig. 1.16

Da última figura depreende-se que:
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	Observações:
(1ª) Nos livros de origem americana encontra-se, muitas vezes, a notação 
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 ao invés de arc tg para a função inversa da tangente. Isto também ocorre nas calculadoras eletrônicas.

(2ª) Para um dado 
[image: image74.wmf]0

¹

z

, o ângulo (argumento) ( é determinado a menos de múltiplos inteiros de 360º (
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O valor de ( que existe no intervalo 
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 é chamado de valor principal do argumento de z, e notado por 
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 nas equações acima. Na prática, salvo observação em contrário, estaremos sempre trabalhando com o argumento principal.

Face às orientações de ângulos já mencionadas e levando-se em conta os intervalos entre os limites 
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· ângulos no 1º e 2º quadrantes 
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 serão sempre positivos e orientados no sentido anti-horário a partir do semi-eixo real positivo.

· ângulos no 3º e 4º quadrantes 
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 serão sempre negativos e orientados no sentido horário a partir do semi-eixo real positivo.

(3ª) Levando em conta tais convenções e limites, concluímos que quando z for um número real negativo o seu argumento principal será 
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b) As Fórmulas de Euler e suas decorrências:

Antes de passarmos às diversas formas de um número complexo vamos instituir as fórmulas de Euler, que são  de importância capital para o prosseguimento de nosso estudo.

Admitindo que uma função 
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 pode ser representada por uma série de potências de x, essa série deve ser da forma de McLaurin,
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em que a função e todas as suas derivadas existem para 
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Desenvolvendo 
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Reagrupando os termos de 
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Assim sendo temos:
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conhecidas como fórmula de Euler, bem como suas decorrências:
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que são de grande utilidade no trato com os números complexos de um modo geral.

c) Formas

c.1) Cartesiana ou Retangular

É a que já foi apresentada no início da presente seção, na equação (34), ou seja:
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c.2) Trigonométrica

Substituindo (37) e (38) em (34) temos:
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que é forma trigonométrica.

c.3) Exponencial ou de Euler

Pela equações (41) e (45) temos que:
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que é a forma exponencial ou de Euler.

c.4) Polar ou de Steinmetz
A equação (46) pode também ser colocada na forma polar ou de Steinmetz:
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Na realidade o símbolo 
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 é, simplesmente, uma notação abreviada para 
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É importante notar que uma interpretação correta do fator 
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necessita que o ângulo ( seja expresso em radianos. Na prática, o ângulo é muitas vezes apresentado em graus (lembrar que 1 grau = 1º 
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 rad), mas toda vez que houver chance de confusão no emprego das equações (41) a (47), o ângulo ( deverá ser convertido de graus para radianos. A notação 
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 com ( expresso em graus é, normalmente, considerada uma prática inadequada, mas escrever 
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 com ( em graus é bastante usual.

Observações:

1ª) Ao passarmos um complexo da forma retangular (cartesiana) para a forma polar, devemos utilizar as equações (39) e (40). Acontece que quando esta última equação é utilizada, a determinação do quadrante onde se situa o complexo 
[image: image120.wmf]y
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 pode ser feita pela inspeção dos sinais de x e y, a não ser que a calculadora em uso já tenha as rotinas REC ( POL e POL ( REC, que já fazem as transformações diretamente.

2ª) Cumpre ressaltar que no caso da transformação acima citada, as calculadoras científicas mais sofisticadas fornecem diretamente 
[image: image121.wmf]z

e 
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 (argumento principal), seguindo para este último as regras de orientação de ângulos já descritas na 2ª observação da subseção 1.14.3.a:

· ângulos no 1º e 2º quadrantes (
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) sempre positivos, e orientados no sentido anti-horário a partir do semi-eixo real positivo.

· Ângulos no 3º e 4º quadrantes (
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) sempre negativos, e orientados no sentido horário a partir do semi-eixo real positivo.

Exemplo 1.14

Exprimir cada um dos seguintes números complexos na forma polar:

a)
[image: image127.wmf]4
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Solução:

	a) 
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Exemplo 1.15

Passar os seguintes números complexos da forma polar para a forma retangular:

a) 
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Observação: se a sua calculadora tem as rotinas RET ( POL e POL ( RET você pode e deve fazer as transformações diretamente, e depois voltar à forma original a fim de checar seus resultados.

Solução:

Pelas equações (34), (37) e (38) temos que:
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Exemplo 1.16

Converter os seguintes números complexos da forma retangular para a polar:

a) 
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Solução:

Se a sua calculadora não possuir as rotinas REC ( POL e POL ( REC, você deve tomar cuidado com os sinais das partes real e imaginária dos complexos, a fim de identificar com acerto o quadrante onde estão situados os números. A figura seguinte é de grande utilidade.
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Fig. 1.17

a) Pelas equações (39) e (40) temos que:
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A tangente é positiva no 1º e 3º quadrantes. Uma vez que 
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 pertence ao 1º quadrante (vide figura 1.17).
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Temos então:
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A tangente é negativa no 2º e 4º quadrantes. Sendo 
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 (que é a resposta da calculadora CASIO fx-82LB).

Vamos a seguir apresentar as rotinas de operações para as transformações RET ( POL e POL ( RET para duas minicalculadoras usuais no mercado

1.º) 
CASIO fx-82LB
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2.º) 
CASIO fx-6300 G
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Em Português ( Retangular (RET)


Em Inglês ( Rectangular (REC)

c.5) Algumas Formas Polares Especiais

As equações (41), (46) e (47) conduzem a uma nova interpretação para o número imaginário puro j, anteriormente definido como sendo 
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por outro lado,
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Finalmente,

	
[image: image208.wmf]1

1

=


[image: image209.wmf]°

0


	     (50)


e

	
[image: image210.wmf]1

1

=

-


[image: image211.wmf]°

180


	     (51)



[image: image212.wmf]x

y

0

1

-

j

-

j

1

-

1

1

º

90

-

º

90

º

180


Fig. 1.18

c-6) Complexo Conjugado:
O complexo conjugado de 
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 é definido, na forma retangular, por 
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e tem a mesma parte real que o complexo z, porém, a parte imaginária é simétrica.
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Fig. 1.19

Pela definição de módulo,
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e da definição de fase fica claro que o ângulo de fase é simétrico.

Assim sendo, temos também que:


[image: image217.wmf]q

-

=

j

e

z

z

*

     (53)
	
[image: image218.wmf]z

z

=

*


[image: image219.wmf]q

-


	     (54)



[image: image220.wmf](

)

z

z

=

*

*

     (55)
	· Ilustração 1.17
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Fica agora fácil entender que as raízes 
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da equação resolvida na subseção 1.14.1 constituem um par complexo conjugado.

1.14.4 Operações com Números Complexos

a) Igualdade:

Dois números complexos 
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b) Adição e Subtração:

A adição e a subtração são facilmente efetuadas se os números estiverem na forma retangular, embora as calculadoras mais sofisticadas (HP48GX por exemplo) sejam capazes de efetuarem tais operações quer os números estejam na forma polar ou na retangular, e ainda darem a opção de obter o resultado final em uma forma ou outra. Na forma retangular,
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ou seja,
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     (56)
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A figura 1.20, logo a seguir, ilustra as operações realizadas graficamente. Na parte (b) da mesma é fácil verificar que 
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 é a distância entre os pontos do plano complexo definidos, respectivamente, pelos complexos 
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A partir das equações (56) e (57) decorre então que:
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ilustradas na figura 1.21,
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Fig. 1.20

ou seja,
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Temos também que:
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ou seja:
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o que significa que o conjugado da soma é a soma dos conjugados.

Similarmente, é fácil também mostrar que
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Fig. 1.21
Exemplo 1.17

Somar os complexos a seguir tanto de forma analítica quanto gráfica, e comparar os resultados.
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Solução:

a) 
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Fig. 1.22
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� Os matemáticos usam i no lugar do j e os eletricistas preferem a letra j minúscula normal, já que estes últimos usam a letra i para representar a corrente. No entanto, na Unidade 3, Matrizes, é quase que universal a notação � EMBED Equation.3  ��� para representar o elemento genérico. Assim sendo optamos por j minúscula em negrita e itálica para representar a unidade imaginária.


� Alguns autores preferem usar � EMBED Equation.3  ��� ao invés de � EMBED Equation.3  ��� para representar o complexo conjugado porém, na área da Eletricidade a notação � EMBED Equation.3  ��� é uma unanimidade.





100
47

_1053237790.unknown

_1063545705.unknown

_1064645093.unknown

_1090047962.unknown

_1090049036.unknown

_1090052907.unknown

_1090053314.doc
[image: image1.wmf]0


[image: image2.wmf]y


[image: image3.wmf]x


[image: image4.wmf]y


x


z


j


-


=


*


[image: image5.wmf]y


x


z


j


+


=


[image: image6.wmf]y


-


[image: image7.wmf]y


[image: image8.wmf]*


z


-


[image: image9.wmf]y


2


[image: image10.wmf]x


2


[image: image11.wmf]x


[image: image12.wmf]y


x


z


j


-


=


*


[image: image13.wmf]y


x


z


j


+


=


[image: image14.wmf]x


[image: image15.wmf]x


-


[image: image16.wmf]x


[image: image17.wmf]y


-


[image: image18.wmf]y


[image: image19.wmf]y


[image: image20.wmf]0


[image: image21.wmf]x


-


[image: image22.wmf]x


[image: image23.wmf]y


[image: image24.wmf]0


[image: image25.wmf]y


2


[image: image26.wmf]y


-


[image: image27.wmf]y


[image: image28.wmf]*


z


-


[image: image29.wmf]x


[image: image30.wmf]x


2


[image: image31.wmf]y


x


z


j


+


=


[image: image32.wmf]y


x


z


j


-


=


*




�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���











� EMBED Equation.3  ���







� EMBED Equation.3  ���











�EMBED Equation.3���







�EMBED Equation.3���















(b)







(a)







� EMBED Equation.3  ���







�EMBED Equation.3���











�EMBED Equation.3���







�EMBED Equation.3���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���











_1061821844.unknown



_1061823793.unknown



_1061825233.unknown



_1061825639.unknown



_1061826167.unknown



_1061826216.unknown



_1061826308.unknown



_1061826367.unknown



_1061826284.unknown



_1061826184.unknown



_1061826140.unknown



_1061825383.unknown



_1061825606.unknown



_1061825258.unknown



_1061824054.unknown



_1061825179.unknown



_1061825184.unknown



_1061824080.unknown



_1061823968.unknown



_1061824046.unknown



_1061823895.unknown



_1061822028.unknown



_1061822372.unknown



_1061822417.unknown



_1061822626.unknown



_1061822394.unknown



_1061822132.unknown



_1061822134.unknown



_1061822099.unknown



_1061822006.unknown



_1061822026.unknown



_1061822027.unknown



_1061822013.unknown



_1061821919.unknown



_1061822005.unknown



_1061821912.unknown



_1061812314.unknown



_1061818731.unknown



_1061818862.unknown



_1061819198.unknown



_1061818841.unknown



_1061818660.unknown



_1061818693.unknown



_1061818597.unknown



_1061811037.unknown



_1061811042.unknown



_1061812271.unknown



_1061811039.unknown



_1061811032.unknown



_1061811035.unknown



_1061811029.unknown




_1090188073.unknown

_1090189812.doc
[image: image1.wmf]0


[image: image2.wmf]y


[image: image3.wmf]x


[image: image4.wmf]2


[image: image5.wmf]2


-


[image: image6.wmf]3


[image: image7.wmf]1


-


[image: image8.wmf]º


3


,


11


-


[image: image9.wmf]1


[image: image10.wmf]2


z


[image: image11.wmf]1


z


[image: image12.wmf]2


1


z


z


+


[image: image13.wmf]3


-


[image: image14.wmf]4


[image: image15.wmf]4


-


[image: image16.wmf]5


[image: image17.wmf]1


,


5


[image: image18.wmf]3


[image: image19.wmf]1


[image: image20.wmf]2


[image: image21.wmf]1


,


5


[image: image22.wmf]2


-


[image: image23.wmf]2


[image: image24.wmf]3


-


[image: image25.wmf]x


[image: image26.wmf]y


[image: image27.wmf]0


[image: image28.wmf]3


[image: image29.wmf]1


-


[image: image30.wmf]º


3


,


11


-


[image: image31.wmf]1


[image: image32.wmf]2


z


[image: image33.wmf]1


z


[image: image34.wmf]2


1


z


z


+


[image: image35.wmf]4


-


[image: image36.wmf]4


[image: image37.wmf]5




�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







Valores obtidos do gráfico











_1061812314.unknown



_1061907223.unknown



_1061907286.unknown



_1061907362.unknown



_1061907428.unknown



_1061907431.unknown



_1090137215.unknown



_1090137267.unknown



_1061907429.unknown



_1061907378.unknown



_1061907320.unknown



_1061907330.unknown



_1061907289.unknown



_1061907264.unknown



_1061907270.unknown



_1061907227.unknown



_1061818731.unknown



_1061818862.unknown



_1061819198.unknown



_1061818841.unknown



_1061818660.unknown



_1061818693.unknown



_1061818597.unknown



_1061811037.unknown



_1061811042.unknown



_1061812271.unknown



_1061811039.unknown



_1061811032.unknown



_1061811035.unknown



_1061811029.unknown




_1090053559.doc
[image: image1.wmf]°


-


3


,


11


[image: image2.wmf]°


-


3


,


11
















� EMBED Equation.3  ���















_1066107724.unknown



_1066110072.unknown



_1066110258.unknown



_1066110378.unknown



_1066110696.unknown



_1066110936.unknown



_1090053398.unknown



_1066110533.unknown



_1066110371.unknown



_1066110098.unknown



_1066110121.unknown



_1066110074.unknown



_1066107826.unknown



_1066108106.unknown



_1066109998.unknown



_1066107840.unknown



_1066107820.unknown



_1066107821.unknown



_1066107748.unknown



_1066107178.unknown



_1066107237.unknown



_1066107571.unknown



_1066107612.unknown



_1066107386.unknown



_1066107223.unknown



_1066107235.unknown



_1066107181.unknown



_1066106921.unknown



_1066106965.unknown



_1066107001.unknown



_1066106923.unknown



_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1090053207.doc
[image: image1.wmf]0


[image: image2.wmf]y


[image: image3.wmf]x


[image: image4.wmf]1


z


[image: image5.wmf]2


x


[image: image6.wmf]2


z


[image: image7.wmf]2


1


x


x


+


[image: image8.wmf]2


y


[image: image9.wmf]1


y


[image: image10.wmf]2


1


y


y


+


[image: image11.wmf]2


1


z


z


+


[image: image12.wmf]1


x


[image: image13.wmf]2


1


z


z


+


[image: image14.wmf]2


z


[image: image15.wmf]1


z


[image: image16.wmf]2


1


x


x


-


[image: image17.wmf]2


y


[image: image18.wmf]1


y


[image: image19.wmf]0


[image: image20.wmf]y


[image: image21.wmf]x


[image: image22.wmf]2


1


z


z


-


[image: image23.wmf]2


1


z


z


-


[image: image24.wmf]2


z


-


[image: image25.wmf]2


y


[image: image26.wmf]2


1


y


y


+


[image: image27.wmf]1


y


[image: image28.wmf]2


x


[image: image29.wmf]x


[image: image30.wmf]y


[image: image31.wmf]0


[image: image32.wmf]2


1


x


x


+


[image: image33.wmf]1


x


[image: image34.wmf]1


z


[image: image35.wmf]2


1


z


z


+


[image: image36.wmf]2


z


[image: image37.wmf]2


1


x


x


-


[image: image38.wmf]2


1


z


z


-


[image: image39.wmf]2


z


-




�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���











(b)







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







(a)







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���











_1061821844.unknown



_1061822028.unknown



_1061822372.unknown



_1061823793.unknown



_1061823968.unknown



_1061824054.unknown



_1061824080.unknown



_1061824046.unknown



_1061823895.unknown



_1061822417.unknown



_1061822626.unknown



_1061822394.unknown



_1061822132.unknown



_1061822134.unknown



_1061822099.unknown



_1061822006.unknown



_1061822026.unknown



_1061822027.unknown



_1061822013.unknown



_1061821919.unknown



_1061822005.unknown



_1061821912.unknown



_1061812314.unknown



_1061818731.unknown



_1061818862.unknown



_1061819198.unknown



_1061818841.unknown



_1061818660.unknown



_1061818693.unknown



_1061818597.unknown



_1061811037.unknown



_1061811042.unknown



_1061812271.unknown



_1061811039.unknown



_1061811032.unknown



_1061811035.unknown



_1061811029.unknown




_1090049136.unknown

_1090052853.unknown

_1090049054.unknown

_1090049064.unknown

_1090048945.unknown

_1090048981.unknown

_1090048998.unknown

_1090048957.unknown

_1090048613.unknown

_1090048876.unknown

_1090048932.unknown

_1090048638.unknown

_1090048533.unknown

_1090048596.unknown

_1090048558.unknown

_1090048114.unknown

_1067066795.unknown

_1067067293.unknown

_1067067324.unknown

_1067067445.unknown

_1067067493.unknown

_1067067664.unknown

_1067067436.unknown

_1067067314.unknown

_1067067255.unknown

_1067067268.unknown

_1067067170.unknown

_1066106533.doc
[image: image1.wmf]q




� EMBED Equation.3  ���











[image: image2.wmf]q


_1066105982.unknown



_1066106091.unknown



_1066106542.unknown



_1066105585.unknown




_1066109790.doc
[image: image1.wmf]156


,


0


[image: image2.wmf]°


170


[image: image3.wmf]156


,


0












� EMBED Equation.3  ���







� EMBED Equation.3  ���















[image: image4.wmf]°


170


_1066107724.unknown



_1066108235.unknown



_1066108540.unknown



_1066109182.unknown



_1066109698.unknown



_1066109746.unknown



_1066109776.unknown



_1066109777.unknown



_1066109740.unknown



_1066109367.unknown



_1066109457.unknown



_1066109195.unknown



_1066108610.unknown



_1066109179.unknown



_1066108550.unknown



_1066108535.unknown



_1066108536.unknown



_1066108454.unknown



_1066107826.unknown



_1066108106.unknown



_1066108210.unknown



_1066107840.unknown



_1066107820.unknown



_1066107821.unknown



_1066107748.unknown



_1066107178.unknown



_1066107237.unknown



_1066107571.unknown



_1066107612.unknown



_1066107386.unknown



_1066107223.unknown



_1066107235.unknown



_1066107181.unknown



_1066106921.unknown



_1066106965.unknown



_1066107001.unknown



_1066106923.unknown



_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1066110824.doc
[image: image1.wmf]5


3


=


z


[image: image2.wmf]°


-


9


,


126


[image: image3.wmf]5


3


=


z


[image: image4.wmf]°


-


9


,


126












� EMBED Equation.3  ���







� EMBED Equation.3  ���















_1066107178.unknown



_1066107724.unknown



_1066110072.unknown



_1066110371.unknown



_1066110533.unknown



_1066110811.unknown



_1066110814.unknown



_1066110714.unknown



_1066110378.unknown



_1066110098.unknown



_1066110121.unknown



_1066110074.unknown



_1066107826.unknown



_1066108106.unknown



_1066109998.unknown



_1066107840.unknown



_1066107820.unknown



_1066107821.unknown



_1066107748.unknown



_1066107237.unknown



_1066107571.unknown



_1066107612.unknown



_1066107386.unknown



_1066107223.unknown



_1066107235.unknown



_1066107181.unknown



_1066106921.unknown



_1066106965.unknown



_1066107001.unknown



_1066106923.unknown



_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1066207522.doc
[image: image1.wmf]q


-


[image: image2.wmf]q


-
















� EMBED Equation.3  ���















_1066107178.unknown



_1066107724.unknown



_1066110072.unknown



_1066110175.unknown



_1066110378.unknown



_1066110936.unknown



_1066207494.unknown



_1066110533.unknown



_1066110371.unknown



_1066110098.unknown



_1066110121.unknown



_1066110074.unknown



_1066107826.unknown



_1066108106.unknown



_1066109998.unknown



_1066107840.unknown



_1066107820.unknown



_1066107821.unknown



_1066107748.unknown



_1066107237.unknown



_1066107571.unknown



_1066107612.unknown



_1066107386.unknown



_1066107223.unknown



_1066107235.unknown



_1066107181.unknown



_1066106921.unknown



_1066106965.unknown



_1066107001.unknown



_1066106923.unknown



_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1066207696.unknown

_1066205822.doc
[image: image1.wmf]-


[image: image2.wmf]-


[image: image3.wmf]+


[image: image4.wmf]+


[image: image5.wmf]f


-


[image: image6.wmf]t


w


[image: image7.wmf]0


[image: image8.wmf]m


I


-


[image: image9.wmf]m


I


[image: image10.wmf]i


[image: image11.wmf][image: image12.wmf]i


[image: image13.wmf]m


I


[image: image14.wmf]m


I


-


[image: image15.wmf]0


[image: image16.wmf]t


w




�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���











corrente alternada







� EMBED CorelDraw.Graphic.8  ���











[image: image17.wmf]f


-


[image: image18.wmf]+


[image: image19.wmf]-


[image: image20.wmf]_1061811016.unknown



_1061812009.unknown



_1061812018.unknown



_1061812022.unknown



_1061812027.unknown



_1061812031.unknown



_1066206180.unknown



_1061812029.unknown



_1061812024.unknown



_1061812020.unknown



_1061812014.unknown



_1061812016.unknown



_1061812011.unknown



_1061811020.unknown



_1061811023.unknown



_1061811018.unknown



_1061811006.unknown



_1061811011.unknown



_1061811013.unknown



_1061811008.unknown



_1061811002.unknown



_1061811004.unknown



_1061810999.unknown




_1066111096.doc
[image: image1.wmf]°


90
















� EMBED Equation.3  ���















[image: image2.wmf]°


90


_1066107178.unknown



_1066107724.unknown



_1066107826.unknown



_1066110072.unknown



_1066110098.unknown



_1066110371.unknown



_1066110533.unknown



_1066110936.unknown



_1066110378.unknown



_1066110121.unknown



_1066110074.unknown



_1066108106.unknown



_1066109998.unknown



_1066107840.unknown



_1066107820.unknown



_1066107821.unknown



_1066107748.unknown



_1066107237.unknown



_1066107571.unknown



_1066107612.unknown



_1066107386.unknown



_1066107223.unknown



_1066107235.unknown



_1066107181.unknown



_1066106921.unknown



_1066106965.unknown



_1066107001.unknown



_1066106923.unknown



_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1066111243.doc
[image: image1.wmf]°


-


90


[image: image2.wmf]°


-


90
















� EMBED Equation.3  ���















_1066107178.unknown



_1066107724.unknown



_1066110072.unknown



_1066110371.unknown



_1066110533.unknown



_1066111196.unknown



_1066111216.unknown



_1066110936.unknown



_1066110378.unknown



_1066110098.unknown



_1066110121.unknown



_1066110074.unknown



_1066107826.unknown



_1066108106.unknown



_1066109998.unknown



_1066107840.unknown



_1066107820.unknown



_1066107821.unknown



_1066107748.unknown



_1066107237.unknown



_1066107571.unknown



_1066107612.unknown



_1066107386.unknown



_1066107223.unknown



_1066107235.unknown



_1066107181.unknown



_1066106921.unknown



_1066106965.unknown



_1066107001.unknown



_1066106923.unknown



_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1066110326.doc
[image: image1.wmf]°


-


30


[image: image2.wmf]°


-


30
















� EMBED Equation.3  ���















_1066107724.unknown



_1066110072.unknown



_1066110258.unknown



_1066110304.unknown



_1066110378.unknown



_1066110533.unknown



_1066110936.unknown



_1066110371.unknown



_1066110299.unknown



_1066110098.unknown



_1066110121.unknown



_1066110074.unknown



_1066107826.unknown



_1066108106.unknown



_1066109998.unknown



_1066107840.unknown



_1066107820.unknown



_1066107821.unknown



_1066107748.unknown



_1066107178.unknown



_1066107237.unknown



_1066107571.unknown



_1066107612.unknown



_1066107386.unknown



_1066107223.unknown



_1066107235.unknown



_1066107181.unknown



_1066106921.unknown



_1066106965.unknown



_1066107001.unknown



_1066106923.unknown



_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1066110530.doc
[image: image1.wmf]5


2


=


z


[image: image2.wmf]°


9


,


126


[image: image3.wmf]5


2


=


z


[image: image4.wmf]°


9


,


126












� EMBED Equation.3  ���







� EMBED Equation.3  ���















_1066107178.unknown



_1066107724.unknown



_1066107826.unknown



_1066110072.unknown



_1066110098.unknown



_1066110371.unknown



_1066110378.unknown



_1066110533.unknown



_1066110121.unknown



_1066110074.unknown



_1066108106.unknown



_1066109998.unknown



_1066107840.unknown



_1066107820.unknown



_1066107821.unknown



_1066107748.unknown



_1066107237.unknown



_1066107571.unknown



_1066107612.unknown



_1066107386.unknown



_1066107223.unknown



_1066107235.unknown



_1066107181.unknown



_1066106921.unknown



_1066106965.unknown



_1066107001.unknown



_1066106923.unknown



_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1066110650.doc
[image: image1.wmf]5


3


=


z


[image: image2.wmf]°


1


,


233


[image: image3.wmf]5


3


=


z


[image: image4.wmf]°


1


,


233












� EMBED Equation.3  ���







� EMBED Equation.3  ���















_1066107178.unknown



_1066107724.unknown



_1066107826.unknown



_1066110072.unknown



_1066110371.unknown



_1066110533.unknown



_1066110612.unknown



_1066110619.unknown



_1066110378.unknown



_1066110098.unknown



_1066110121.unknown



_1066110074.unknown



_1066108106.unknown



_1066109998.unknown



_1066107840.unknown



_1066107820.unknown



_1066107821.unknown



_1066107748.unknown



_1066107237.unknown



_1066107571.unknown



_1066107612.unknown



_1066107386.unknown



_1066107223.unknown



_1066107235.unknown



_1066107181.unknown



_1066106921.unknown



_1066106965.unknown



_1066107001.unknown



_1066106923.unknown



_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1066110707.doc
[image: image1.wmf]°


70


[image: image2.wmf]°


70
















� EMBED Equation.3  ���















_1066107178.unknown



_1066107724.unknown



_1066110072.unknown



_1066110258.unknown



_1066110378.unknown



_1066110696.unknown



_1066110936.unknown



_1066110533.unknown



_1066110371.unknown



_1066110098.unknown



_1066110121.unknown



_1066110074.unknown



_1066107826.unknown



_1066108106.unknown



_1066109998.unknown



_1066107840.unknown



_1066107820.unknown



_1066107821.unknown



_1066107748.unknown



_1066107237.unknown



_1066107571.unknown



_1066107612.unknown



_1066107386.unknown



_1066107223.unknown



_1066107235.unknown



_1066107181.unknown



_1066106921.unknown



_1066106965.unknown



_1066107001.unknown



_1066106923.unknown



_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1066110559.doc
[image: image1.wmf]2


q


[image: image2.wmf]2


q
















� EMBED Equation.3  ���















_1066107724.unknown



_1066110072.unknown



_1066110258.unknown



_1066110378.unknown



_1066110533.unknown



_1066110547.unknown



_1066110936.unknown



_1066110444.unknown



_1066110371.unknown



_1066110098.unknown



_1066110121.unknown



_1066110074.unknown



_1066107826.unknown



_1066108106.unknown



_1066109998.unknown



_1066107840.unknown



_1066107820.unknown



_1066107821.unknown



_1066107748.unknown



_1066107178.unknown



_1066107237.unknown



_1066107571.unknown



_1066107612.unknown



_1066107386.unknown



_1066107223.unknown



_1066107235.unknown



_1066107181.unknown



_1066106921.unknown



_1066106965.unknown



_1066107001.unknown



_1066106923.unknown



_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1066110396.unknown

_1066110493.doc
[image: image1.wmf]1


q


[image: image2.wmf]1


q
















� EMBED Equation.3  ���















_1066107178.unknown



_1066107724.unknown



_1066110072.unknown



_1066110258.unknown



_1066110378.unknown



_1066110533.unknown



_1066110936.unknown



_1066110444.unknown



_1066110371.unknown



_1066110098.unknown



_1066110121.unknown



_1066110074.unknown



_1066107826.unknown



_1066108106.unknown



_1066109998.unknown



_1066107840.unknown



_1066107820.unknown



_1066107821.unknown



_1066107748.unknown



_1066107237.unknown



_1066107571.unknown



_1066107612.unknown



_1066107386.unknown



_1066107223.unknown



_1066107235.unknown



_1066107181.unknown



_1066106921.unknown



_1066106965.unknown



_1066107001.unknown



_1066106923.unknown



_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1066110509.unknown

_1066110347.doc
[image: image1.wmf]=


1


z


[image: image2.wmf]°


1


,


53


[image: image3.wmf]=


1


z


[image: image4.wmf]°


1


,


53












� EMBED Equation.3  ���







� EMBED Equation.3  ���















_1066107178.unknown



_1066107724.unknown



_1066107826.unknown



_1066108106.unknown



_1066110072.unknown



_1066110098.unknown



_1066110121.unknown



_1066110074.unknown



_1066109998.unknown



_1066107840.unknown



_1066107820.unknown



_1066107821.unknown



_1066107748.unknown



_1066107237.unknown



_1066107571.unknown



_1066107612.unknown



_1066107386.unknown



_1066107223.unknown



_1066107235.unknown



_1066107181.unknown



_1066106921.unknown



_1066106965.unknown



_1066107001.unknown



_1066106923.unknown



_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1066110102.doc
[image: image1.wmf]°


180


[image: image2.wmf]°


180
















� EMBED Equation.3  ���















_1066107724.unknown



_1066110059.unknown



_1066110121.unknown



_1066110378.unknown



_1066110936.unknown



_1066111196.unknown



_1066111216.unknown



_1066110533.unknown



_1066110371.unknown



_1066110074.unknown



_1066110098.unknown



_1066110072.unknown



_1066107826.unknown



_1066108106.unknown



_1066109998.unknown



_1066107840.unknown



_1066107820.unknown



_1066107821.unknown



_1066107748.unknown



_1066107178.unknown



_1066107237.unknown



_1066107571.unknown



_1066107612.unknown



_1066107386.unknown



_1066107223.unknown



_1066107235.unknown



_1066107181.unknown



_1066106921.unknown



_1066106965.unknown



_1066107001.unknown



_1066106923.unknown



_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1066110270.doc
[image: image1.wmf]°


30


[image: image2.wmf]°


30
















� EMBED Equation.3  ���















_1066107178.unknown



_1066107724.unknown



_1066107826.unknown



_1066110072.unknown



_1066110258.unknown



_1066110378.unknown



_1066110533.unknown



_1066110936.unknown



_1066110371.unknown



_1066110098.unknown



_1066110121.unknown



_1066110074.unknown



_1066108106.unknown



_1066109998.unknown



_1066107840.unknown



_1066107820.unknown



_1066107821.unknown



_1066107748.unknown



_1066107237.unknown



_1066107571.unknown



_1066107612.unknown



_1066107386.unknown



_1066107223.unknown



_1066107235.unknown



_1066107181.unknown



_1066106921.unknown



_1066106965.unknown



_1066107001.unknown



_1066106923.unknown



_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1066109996.doc
[image: image1.wmf]°


0


[image: image2.wmf]°


0
















� EMBED Equation.3  ���















_1066107178.unknown



_1066107724.unknown



_1066107826.unknown



_1066109998.unknown



_1066110121.unknown



_1066110378.unknown



_1066110533.unknown



_1066110936.unknown



_1066110371.unknown



_1066110074.unknown



_1066110098.unknown



_1066110072.unknown



_1066108106.unknown



_1066109983.unknown



_1066107840.unknown



_1066107820.unknown



_1066107821.unknown



_1066107748.unknown



_1066107237.unknown



_1066107571.unknown



_1066107612.unknown



_1066107386.unknown



_1066107223.unknown



_1066107235.unknown



_1066107181.unknown



_1066106921.unknown



_1066106965.unknown



_1066107001.unknown



_1066106923.unknown



_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1066107561.doc
[image: image1.wmf]10


10


3


2


=


p


-


j


e


[image: image2.wmf]3


2


p


-


[image: image3.wmf]10


=


[image: image4.wmf]°


-


120


[image: image5.wmf]10


=


[image: image6.wmf]3


2


p


-


[image: image7.wmf]10


10


3


2


=


p


-


j


e


[image: image8.wmf]°


-


120




� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���















_1066107178.unknown



_1066107237.unknown



_1066107724.unknown



_1066107820.unknown



_1066107826.unknown



_1066107840.unknown



_1066108106.unknown



_1066107821.unknown



_1066107748.unknown



_1066107571.unknown



_1066107612.unknown



_1066107386.unknown



_1066107223.unknown



_1066107235.unknown



_1066107181.unknown



_1066106921.unknown



_1066106965.unknown



_1066107001.unknown



_1066106923.unknown



_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1066109479.doc
[image: image1.wmf]0


,


53












� EMBED Equation.3  ���







� EMBED Equation.3  ���















[image: image2.wmf]°


160


[image: image3.wmf]0


,


53


[image: image4.wmf]°


160


_1066107724.unknown



_1066108235.unknown



_1066108540.unknown



_1066108610.unknown



_1066109182.unknown



_1066109367.unknown



_1066109457.unknown



_1066109195.unknown



_1066109179.unknown



_1066108550.unknown



_1066108535.unknown



_1066108536.unknown



_1066108454.unknown



_1066107826.unknown



_1066108106.unknown



_1066108210.unknown



_1066107840.unknown



_1066107820.unknown



_1066107821.unknown



_1066107748.unknown



_1066107178.unknown



_1066107237.unknown



_1066107571.unknown



_1066107612.unknown



_1066107386.unknown



_1066107223.unknown



_1066107235.unknown



_1066107181.unknown



_1066106921.unknown



_1066106965.unknown



_1066107001.unknown



_1066106923.unknown



_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1066109512.doc
[image: image1.wmf]050


,


0


[image: image2.wmf]°


-


20


[image: image3.wmf]050


,


0












� EMBED Equation.3  ���







� EMBED Equation.3  ���















[image: image4.wmf]°


-


20


_1066107724.unknown



_1066108235.unknown



_1066108540.unknown



_1066109182.unknown



_1066109367.unknown



_1066109517.unknown



_1066109526.unknown



_1066109457.unknown



_1066109195.unknown



_1066108610.unknown



_1066109179.unknown



_1066108550.unknown



_1066108535.unknown



_1066108536.unknown



_1066108454.unknown



_1066107826.unknown



_1066108106.unknown



_1066108210.unknown



_1066107840.unknown



_1066107820.unknown



_1066107821.unknown



_1066107748.unknown



_1066107178.unknown



_1066107237.unknown



_1066107571.unknown



_1066107612.unknown



_1066107386.unknown



_1066107223.unknown



_1066107235.unknown



_1066107181.unknown



_1066106921.unknown



_1066106965.unknown



_1066107001.unknown



_1066106923.unknown



_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1066108196.doc
[image: image1.wmf]2


2


6


5


=


p


j


e


[image: image2.wmf]6


5


p


[image: image3.wmf]2


=


[image: image4.wmf]°


150


[image: image5.wmf]2


=


[image: image6.wmf]2


2


6


5


=


p


j


e


[image: image7.wmf]6


5


p


[image: image8.wmf]°


150




� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���















_1066107178.unknown



_1066107724.unknown



_1066107826.unknown



_1066108235.unknown



_1066108535.unknown



_1066108540.unknown



_1066108550.unknown



_1066108610.unknown



_1066108536.unknown



_1066108454.unknown



_1066108106.unknown



_1066108210.unknown



_1066107840.unknown



_1066107820.unknown



_1066107821.unknown



_1066107748.unknown



_1066107237.unknown



_1066107571.unknown



_1066107612.unknown



_1066107386.unknown



_1066107223.unknown



_1066107235.unknown



_1066107181.unknown



_1066106921.unknown



_1066106965.unknown



_1066107001.unknown



_1066106923.unknown



_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1066106914.doc
[image: image1.wmf]20


20


4


=


p


j


e




� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���















[image: image2.wmf]4


p


[image: image3.wmf]20


=


[image: image4.wmf]°


45


[image: image5.wmf]20


=


[image: image6.wmf]°


45


[image: image7.wmf]20


20


4


=


p


j


e


[image: image8.wmf]4


p


_1066106921.unknown



_1066107178.unknown



_1066107223.unknown



_1066107237.unknown



_1066107386.unknown



_1066107235.unknown



_1066107181.unknown



_1066106965.unknown



_1066107001.unknown



_1066106923.unknown



_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1064723123.doc
[image: image1.wmf]0


[image: image2.wmf]y


[image: image3.wmf]x


[image: image4.wmf])


(


 


real


Eixo


x


[image: image5.wmf])


(


 


imaginário


Eixo


y


[image: image6.wmf]y


x


z


j


+


=


[image: image7.wmf]z


[image: image8.wmf]q


[image: image9.wmf]z


[image: image10.wmf]y


x


z


j


+


=


[image: image11.wmf])


(


 


imaginário


Eixo


y


[image: image12.wmf])


(


 


real


Eixo


x


[image: image13.wmf]x


[image: image14.wmf]y


[image: image15.wmf]0




�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







� EMBED Equation.3  ���







� EMBED Equation.3  ���











[image: image16.wmf]q


_1061811037.unknown



_1061811042.unknown



_1061812271.unknown



_1061812314.unknown



_1061811039.unknown



_1061811032.unknown



_1061811035.unknown



_1061811029.unknown




_1065854131.doc
[image: image1.wmf]0


[image: image2.wmf]y


[image: image3.wmf]x


[image: image4.wmf]1


[image: image5.wmf]1


-


[image: image6.wmf]j


[image: image7.wmf]1


-


[image: image8.wmf]j


-


[image: image9.wmf]1


[image: image10.wmf]º


90


-


[image: image11.wmf]º


90


[image: image12.wmf]º


180


[image: image13.wmf]x


[image: image14.wmf]y


[image: image15.wmf]0


[image: image16.wmf]1


-


[image: image17.wmf]j


-


[image: image18.wmf]j


[image: image19.wmf]1


[image: image20.wmf]º


90


-


[image: image21.wmf]º


90


[image: image22.wmf]º


180




�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���











_1061811037.unknown



_1061812314.unknown



_1061818660.unknown



_1061818731.unknown



_1061818862.unknown



_1061819198.unknown



_1061818841.unknown



_1061818693.unknown



_1061818597.unknown



_1061811042.unknown



_1061812271.unknown



_1061811039.unknown



_1061811032.unknown



_1061811035.unknown



_1061811029.unknown




_1065854404.unknown

_1066106446.doc
[image: image1.wmf]q


=


z


z




� EMBED Equation.3  ���











[image: image2.wmf]q


=


z


z


_1066105982.unknown



_1066106091.unknown



_1066105585.unknown




_1065854443.unknown

_1065854236.doc
[image: image1.wmf]y


-


[image: image2.wmf]0


[image: image3.wmf]y


[image: image4.wmf]x


[image: image5.wmf])


(


 


real


Eixo


x


[image: image6.wmf]imaginário


Eixo


[image: image7.wmf]y


x


z


j


+


=


[image: image8.wmf]y


x


z


j


-


=


*


[image: image9.wmf]q


[image: image10.wmf]q


-


[image: image11.wmf]q


[image: image12.wmf]y


x


z


j


+


=


[image: image13.wmf]imaginário


Eixo


[image: image14.wmf])


(


 


real


Eixo


x


[image: image15.wmf]x


[image: image16.wmf]y


[image: image17.wmf]0


[image: image18.wmf]y


-


[image: image19.wmf]y


x


z


j


-


=


*


[image: image20.wmf]q


-




� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���











_1061731476.unknown



_1061819573.unknown



_1061819769.unknown



_1061819837.unknown



_1061820148.unknown



_1065854330.unknown



_1061820144.unknown



_1061819774.unknown



_1061819698.unknown



_1061731695.unknown



_1061731754.unknown



_1061731681.unknown



_1061731405.unknown



_1061731439.unknown



_1061731250.unknown




_1064723839.unknown

_1065853640.doc
[image: image1.wmf]0


[image: image2.wmf]y


[image: image3.wmf]x


[image: image4.wmf]4


-


[image: image5.wmf]3


-


[image: image6.wmf]4


[image: image7.wmf]2


-


[image: image8.wmf]1


-


[image: image9.wmf]3


[image: image10.wmf]2


[image: image11.wmf]1


[image: image12.wmf]4


3


3


j


-


-


=


z


[image: image13.wmf]4


3


1


j


+


=


z


[image: image14.wmf]4


3


2


j


+


-


=


z


[image: image15.wmf]3


[image: image16.wmf]2


[image: image17.wmf]1


[image: image18.wmf]1


-


[image: image19.wmf]2


-


[image: image20.wmf]3


-


[image: image21.wmf]5


[image: image22.wmf]5


[image: image23.wmf]5


[image: image24.wmf]3


q


[image: image25.wmf]2


q


[image: image26.wmf]1


q


[image: image27.wmf]a


[image: image28.wmf]b


[image: image29.wmf]4


-


[image: image30.wmf]3


-


[image: image31.wmf]2


-


[image: image32.wmf]1


-


[image: image33.wmf]x


[image: image34.wmf]y


[image: image35.wmf]0


[image: image36.wmf]4


[image: image37.wmf]3


[image: image38.wmf]2


[image: image39.wmf]1


[image: image40.wmf]4


3


3


j


-


-


=


z


[image: image41.wmf]4


3


1


j


+


=


z


[image: image42.wmf]4


3


2


j


+


-


=


z


[image: image43.wmf]5


[image: image44.wmf]3


q


[image: image45.wmf]2


q


[image: image46.wmf]1


q


[image: image47.wmf]a


[image: image48.wmf]b




�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���











_1061812314.unknown



_1061816546.unknown



_1061816960.unknown



_1061817271.unknown



_1061817340.unknown



_1061817352.unknown



_1061817282.unknown



_1061817254.unknown



_1061816587.unknown



_1061816598.unknown



_1061816576.unknown



_1061816489.unknown



_1061816522.unknown



_1061816532.unknown



_1061816509.unknown



_1061816458.unknown



_1061816478.unknown



_1061816447.unknown



_1061811037.unknown



_1061811042.unknown



_1061812271.unknown



_1061811039.unknown



_1061811032.unknown



_1061811035.unknown



_1061811029.unknown




_1064723710.unknown

_1064645493.unknown

_1064646387.doc
[image: image1.wmf]Complexo


Plano


[image: image2.wmf]0


[image: image3.wmf]y


[image: image4.wmf]x


[image: image5.wmf])


(


 


real


Eixo


x


[image: image6.wmf])


(


 


imaginário


Eixo


y


[image: image7.wmf]y


x


z


j


+


=


[image: image8.wmf]y


x


z


j


+


=


[image: image9.wmf])


(


 


imaginário


Eixo


y


[image: image10.wmf])


(


 


real


Eixo


x


[image: image11.wmf]x




� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���







� EMBED Equation.3  ���











[image: image12.wmf]y


[image: image13.wmf]0


[image: image14.wmf]Complexo


Plano


_1061731405.unknown



_1061731476.unknown



_1061731695.unknown



_1061731754.unknown



_1061731681.unknown



_1061731439.unknown



_1061731250.unknown




_1064645429.unknown

_1063545832.unknown

_1063546792.unknown

_1063768464.unknown

_1063791205.unknown

_1063791220.unknown

_1064645013.unknown

_1063791211.unknown

_1063770846.unknown

_1063770948.unknown

_1063770988.unknown

_1063770759.unknown

_1063546892.unknown

_1063547014.unknown

_1063767471.unknown

_1063546967.unknown

_1063546810.unknown

_1063545960.unknown

_1063546105.unknown

_1063546107.unknown

_1063546097.unknown

_1063545860.unknown

_1063545865.unknown

_1063545852.unknown

_1063545772.unknown

_1063545802.unknown

_1063545813.unknown

_1063545794.unknown

_1063545748.unknown

_1063545763.unknown

_1063545710.unknown

_1053866007.unknown

_1063464690.doc
[image: image1.wmf]0




�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���











[image: image2.wmf]y


[image: image3.wmf]x


[image: image4.wmf])


(


 


real


Eixo


x


[image: image5.wmf])


(


 


imaginário


Eixo


y


[image: image6.wmf]y


x


z


j


+


=


[image: image7.wmf]y


x


z


j


+


=


[image: image8.wmf])


(


 


imaginário


Eixo


y


[image: image9.wmf])


(


 


real


Eixo


x


[image: image10.wmf]x


[image: image11.wmf]y


[image: image12.wmf]0


_1061811032.unknown



_1061811037.unknown



_1061811039.unknown



_1061811042.unknown



_1061811035.unknown



_1061811029.unknown




_1063545302.unknown

_1063545548.unknown

_1063545665.unknown

_1063545697.unknown

_1063545648.unknown

_1063545444.unknown

_1063545490.unknown

_1063545526.unknown

_1063545467.unknown

_1063545357.unknown

_1063545368.unknown

_1063545389.unknown

_1063545306.unknown

_1063545202.unknown

_1063545270.unknown

_1063545298.unknown

_1063545244.unknown

_1063545148.unknown

_1063545195.unknown

_1063545199.unknown

_1063545161.unknown

_1063545182.unknown

_1063545158.unknown

_1063544598.unknown

_1063544774.unknown

_1063545141.unknown

_1063544793.unknown

_1063544673.unknown

_1063466645.unknown

_1063466678.unknown

_1063464864.doc
[image: image1.wmf]1


z




�EMBED Equation.3���







�EMBED Equation.3���







� EMBED Equation.3  ���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







�EMBED Equation.3���







� EMBED Equation.3  ���











[image: image2.wmf]2


z


[image: image3.wmf]2


1


z


z


-


[image: image4.wmf]0


[image: image5.wmf])


(


 


real


Eixo


x


[image: image6.wmf])


(


 


imaginário


Eixo


y


[image: image7.wmf]1


z


[image: image8.wmf]2


z


[image: image9.wmf]2


1


z


z


+


[image: image10.wmf]0


[image: image11.wmf])


(


 


real


Eixo


x


[image: image12.wmf])


(


 


imaginário


Eixo


y


[image: image13.wmf]2


z


-


[image: image14.wmf]2


1


z


z


-


[image: image15.wmf])


(


 


imaginário


Eixo


y


[image: image16.wmf])


(


 


real


Eixo


x


[image: image17.wmf]0


[image: image18.wmf]2


1


z


z


+


[image: image19.wmf]2


z


[image: image20.wmf]1


z


[image: image21.wmf]2


z


-


_1061811068.unknown



_1061811078.unknown



_1061811082.unknown



_1061811087.unknown



_1061811856.unknown



_1061811912.unknown



_1061811085.unknown



_1061811080.unknown



_1061811073.unknown



_1061811075.unknown



_1061811071.unknown



_1061811064.unknown



_1061811066.unknown



_1061811062.unknown




_1053867022.unknown

_1053867326.unknown

_1053867641.unknown

_1053867871.unknown

_1053870317.unknown

_1053870476.unknown

_1053867798.unknown

_1053867514.unknown

_1053867529.unknown

_1053867481.unknown

_1053867147.unknown

_1053867190.unknown

_1053867038.unknown

_1053866698.unknown

_1053866874.unknown

_1053866978.unknown

_1053866839.unknown

_1053866321.unknown

_1053866358.unknown

_1053866298.unknown

_1053322385.unknown

_1053325814.unknown

_1053326724.unknown

_1053865481.unknown

_1053865660.unknown

_1053865820.unknown

_1053865569.unknown

_1053865630.unknown

_1053865372.unknown

_1053326275.unknown

_1053326721.unknown

_1053325839.unknown

_1053325010.unknown

_1053325363.unknown

_1053325393.unknown

_1053325038.unknown

_1053322793.unknown

_1053324986.unknown

_1053322757.unknown

_1053239295.unknown

_1053322200.unknown

_1053322253.unknown

_1053322372.unknown

_1053239539.unknown

_1053321506.unknown

_1053239495.unknown

_1053238374.unknown

_1053239056.unknown

_1053239229.unknown

_1053238613.unknown

_1053238319.unknown

_1053238373.unknown

_1053238299.unknown

_1053238118.unknown

_1053238282.unknown

_1051677362.unknown

_1052029209.unknown

_1052030646.unknown

_1052032426.unknown

_1052032532.unknown

_1053237161.unknown

_1052032483.unknown

_1052030681.unknown

_1052031556.unknown

_1052031821.unknown

_1052031316.unknown

_1052030664.unknown

_1052029808.unknown

_1052029857.unknown

_1052030603.unknown

_1052029827.unknown

_1052029498.unknown

_1052029566.unknown

_1052029298.unknown

_1052029330.unknown

_1051677843.unknown

_1052028961.unknown

_1052029048.unknown

_1052029196.unknown

_1052028990.unknown

_1051678793.unknown

_1051679039.unknown

_1051677871.unknown

_1051677715.unknown

_1051677775.unknown

_1051677805.unknown

_1051677730.unknown

_1051677417.unknown

_1051677538.unknown

_1051677371.unknown

_1051676419.unknown

_1051676722.unknown

_1051677053.unknown

_1051677225.unknown

_1051677291.unknown

_1051677089.unknown

_1051677115.unknown

_1051676911.unknown

_1051676542.unknown

_1051676671.unknown

_1051676503.unknown

_1051676349.unknown

_1051676393.unknown

_1051674384.unknown

_1051674858.unknown

_1051675799.unknown

_1051674371.unknown

