
�
�������

��	

���� ������ �������� ��� ���� ����� ���������  !�������"

DBD
PUC-Rio - Certificação Digital Nº 9824881/CA



�
��� ���

��
�
	�
 ���� �

��

�	��

�
��	 � �

�	�� �
��

� � � � � � �
�
� � � �  ! " # " � �$ % & ' & ( ) * &

+ , + - . / 0 0 0 1 2 2 2

3 , 4 - 5 - 6 6 , 6 7 - 8 4 9 : + 9 5 - 6 6 , 6 7 - 8 4 9 : + 9 5 - 6 6 , 6 7 - 8 4 9 : + 9

/ 1 ; < = > ? / 1 ; < = > ? / 1 ; < = > ?



B C : ; @ 2 / <@ > > = @ < 1 = @ = > = @ = ? = @ ; A <@ < 0 1 @ A = <@ 1 < = @ 2 1 = @ 1 / = @ / A <@ A 0 <@ 2 A ; @ / ? <@ A 0 = @ > ? = @ A < = @ 0 = = @ > 0 <@ = >

B 9 D <@ < ; A @ / A / 2 @ ; ? / 2 @ ? A / 2 @ A / / 2 @ < A ?@ A = <@ 1 / ?@ 0 2 / 2 @ 2 0 / 2 @ < A / 2 @ = / / 2 @ 1 2 ?@ > < <@ > = A @ < ? / 2 @ > < / / @ 2 A / / @ / 2 / 2 @ ? = A @ 2 =

B - E = @ < = / 1 @ A ? / ?@ ; = / ?@ 0 2 / ?@ 0 = / ?@ < 1 / 1 @ / 2 = @ < 1 / 1 @ < = / > @ 0 1 / ?@ ; ; / ?@ ; < / > @ 0 ; / / @ ? 0 = @ ? ? / ; @ 1 0 / ?@ ? ? / A @ < ? / A @ = ? / ?@ 0 2 / 1 @ < /

DBD
PUC-Rio - Certificação Digital Nº 9824881/CA



�
��� ���

��
�
	�
 ���� �

��

�	��

�
��	 � �

�	�� �
�
�

� � � � � � �
�

� � � �  ! � # � � � � � � # � � � # % & ' & ( ) * &

+ , + - . / 0 0 0 1 2 2 2

B 	 9 6 5 - 6 6 , 6 7 - 8 4 9 : + 9 5 - 6 6 , 6 7 - 8 4 9 : + 9 5 - 6 6 , 6 7 - 8 4 9 : + 9

/ 1 ; < = > ? / 1 ; < = > ? / 1 ; < = > ?


 - : 9 C 4 , = @ < / 0 @ ; A / 1 @ A > / ; @ > A / ; @ = = / 1 @ > ? 0 @ / 0 = @ > 1 0 @ ; / / 1 @ 0 > / ; @ < ; / 1 @ > 1 / / @ A 2 A @ ? / = @ 1 2 0 @ < = / 1 @ ? > / ; @ 0 < / <@ < ? / ; @ = < 0 @ > ?8 9 � 9 4 9 C 4 , <@ = 1 A @ 0 / / / @ > > / 1 @ 2 < / 1 @ 2 A / / @ ; < ?@ 0 = <@ > = A @ ; A / / @ 2 / / / @ ; ; / / @ < > / 2 @ ? = ?@ = / <@ ; A 0 @ < 1 / 1 @ ; 2 / 1 @ ? 1 / 1 @ > ? / / @ 0 / A @ ; ?

B - 4�  , <@ ? ; A @ = ; / 2 @ A / / / @ 2 1 / / @ / 2 / 2 @ A < A @ 1 > <@ ? > A @ ; ; / 2 @ = 0 / 2 @ A < / / @ / ; / / @ 1 = A @ > 0 <@ > 0 A @ ? 1 / / @ 2 ; / / @ 1 2 / / @ 2 ? / 2 @ < ; ?@ A ;

- � 4 C . <@ 0 ? A @ ? ? / 2 @ A 2 / / @ ? 0 / / @ A 1 / / @ / 2 A @ 1 1 = @ = 2 0 @ < < / 1 @ 1 2 / 1 @ < ? / 1 @ 1 0 / / @ ? > A @ = ? <@ < < A @ / 2 0 @ < 2 / / @ / 1 / / @ ; = / 2 @ < < ?@ A >

B - C , ; @ < ; ?@ > 0 / 2 @ 1 > / 2 @ A A / 2 @ 0 ; / 2 @ / 0 > @ 0 ; 1 @ A 1 ?@ ? < / 2 @ ; 1 / 2 @ > > / / @ / 2 / 2 @ A = ?@ / ? <@ 2 = ?@ > < / 2 @ 1 2 / / @ 2 0 / 2 @ ? > 0 @ = < > @ ? 2


 � : 3 , ; @ / ? > @ 0 0 A @ < A A @ < < A @ > 0 A @ > A > @ < 1 1 @ 0 0 > @ ? ; ?@ 0 0 A @ 1 2 A @ = 0 A @ < > > @ / = ; @ ; = ?@ 1 > A @ 0 A A @ > ? A @ A 2 A @ 0 2 > @ > 0


 � . 3 , 1 @ A = > @ > < A @ > ; A @ ? ; A @ < A A @ ; > > @ 1 < 1 @ > / > @ 2 0 A @ 2 0 A @ 2 A ?@ A 0 A @ 2 < > @ 2 / ; @ 2 0 ?@ / 0 0 @ / > 0 @ ; A 0 @ 2 > A @ > ? > @ < ?

- � , 6 + , 1 @ A 2 > @ ? 1 0 @ 2 < 0 @ A ; 0 @ A A 0 @ < > > @ > > 1 @ 1 / > @ = ; A @ ? 2 0 @ / = 0 @ 1 2 A @ 0 ? > @ / 2 ; @ < 2 > @ 0 / 0 @ ; 0 / 2 @ = 1 / 2 @ = > 0 @ 0 = ?@ 1 ;

6 9 + 9 B � 4 , <@ ? < A @ 2 2 0 @ A > / 2 @ / 2 / 2 @ ; ; 0 @ A = A @ 2 < <@ < 1 ?@ ? ? 0 @ ; ? / 2 @ ; / / 2 @ > ? / 2 @ 2 < A @ / 1 = @ 2 ? A @ 1 ; / 2 @ ; < 0 @ A 0 0 @ 0 A 0 @ > > ?@ 0 ?

, � + � � 4 , <@ > 2 A @ > > / 2 @ < 2 / 2 @ ? > / / @ / / / 2 @ A = A @ ; > <@ 2 < A @ ? / / 2 @ 1 2 / 2 @ / 0 0 @ 0 2 A @ 0 0 ?@ 2 ; = @ / ? A @ > / / 2 @ > 2 / / @ ; ; / 1 @ ; / / 1 @ ? 2 0 @ > A

: , � 9 B � 4 , > @ > = / 2 @ 2 = / / @ 1 = / 2 @ ? A / 2 @ 1 ? / / @ 1 1 0 @ 1 / > @ < < 0 @ < 0 / 2 @ > > / 2 @ ? 2 / 2 @ ? ? / 2 @ 0 A A @ 0 ; > @ A > / 2 @ > / / / @ A < / 2 @ A > 0 @ ? > / / @ < = 0 @ < 0D 9 � 9 B � 4 , = @ ; A ?@ 0 ; / 2 @ < 2 / / @ ; < / / @ = / / / @ 1 2 A @ ? 2 <@ = 0 > @ ; ; 0 @ 2 < / 2 @ < ; / 2 @ > / / 2 @ = ? A @ ? / > @ / ? 0 @ = < / / @ ? > / 1 @ 1 = / 1 @ < 2 / / @ A 1 A @ > 0

B C : 1 @ A 2 > @ > < A @ < A A @ < < A @ < A A @ ; > > @ 1 < 1 @ 1 / > @ 2 0 ?@ 0 0 A @ 2 A ?@ A 0 A @ 2 < > @ 2 / ; @ 2 0 > @ 0 / A @ 0 A A @ > ? A @ A 2 A @ > ? > @ < ?

B 9 D <@ < < A @ / 0 / 2 @ ; ? / 2 @ ? A / 2 @ A / / 2 @ < A ?@ A = <@ 1 1 ?@ 0 / / 2 @ 2 0 / 2 @ < A / 2 @ = 1 / 2 @ 1 / ?@ > < <@ > > A @ < ? / 2 @ > = / / @ 2 A / / @ / 2 / 2 @ ? = A @ 2 >

B - E > @ > = / 2 @ 2 = / 1 @ A > / ; @ > A / ; @ = = / 1 @ > ? 0 @ 1 / > @ < < 0 @ < 0 / 1 @ 0 > / ; @ < ; / 1 @ > 1 / / @ A 2 A @ 0 ; > @ A > / 2 @ > / / 1 @ ? > / ; @ 0 < / <@ < ? / ; @ = < 0 @ > A

� � � � � � �
�

� � � �  ! � # � � � � � � � � � � � �$ � # � � � # % & ' & ( ) * &

D C - + , + - . / 0 0 0 1 2 2 2

D - 5 - 6 6 , 6 7 - 8 4 9 : + 9 5 - 6 6 , 6 7 - 8 4 9 : + 9 5 - 6 6 , 6 7 - 8 4 9 : + 9

6 9 B - : - / 1 ; < = > ? / 1 ; < = > ? / 1 ; < = > ?

6 9 � � : D - ; @ A ? / A @ 1 1 / 0 @ ; ; 1 2 @ 1 A / 0 @ < ; / 0 @ ; 2 0 @ / < ; @ > / / A @ / < / A @ = 0 / 0 @ 0 > / 0 @ A < / 0 @ / = 0 @ 2 1 <@ / = / A @ ; / 1 2 @ / 2 1 2 @ > / / 0 @ 2 / / 0 @ < > 0 @ 1 ?+ 9 4�  - ; @ A 2 <@ < / <@ = 1 <@ ? 0 <@ A < / 2 @ / = / = @ 2 > ; @ / 0 <@ 2 > <@ 2 < <@ / 2 <@ ; > 0 @ 0 < / <@ A > <@ < / <@ ? = = @ 2 / = @ < 0 = @ ; ; / 2 @ ; > / = @ 1 =

� � - 4 + - ; @ 2 < ; @ = > <@ 2 = <@ 1 1 0 @ = > / = @ / ; ; @ > 0 1 @ > ; ; @ 2 ; ; @ < / ; @ A A 0 @ 2 = / <@ ? 1 ; @ ; > ; @ < 1 <@ 2 = <@ > < <@ = < / 2 @ 2 < / = @ = 1 <@ 2 /

� � C : + - ; @ = / <@ / 0 <@ < > / 2 @ 2 0 / = @ ? 1 <@ ? A ; @ > / ; @ = 0 ; @ 0 > <@ > 2 0 @ < A / <@ 0 1 <@ ; > ; @ < / ; @ < 1 <@ < 1 <@ ; ; / 2 @ ? 2 / > @ = / = @ 1 2 ; @ A /

6 9 E + - <@ / < <@ = > / 2 @ < ? / > @ 1 ; = @ 1 A <@ = 0 <@ 2 = <@ ; ? <@ A ; / 2 @ < 1 / > @ 1 2 = @ / > <@ > / <@ / ? ; @ 0 2 <@ 1 ? / 2 @ = 1 / > @ 1 > = @ < 2 <@ = > ; @ 0 1

6 � - � - D , ; @ ? > 0 @ > < / = @ = 1 = @ / A <@ > ; <@ 1 > ; @ > ? ; @ > A 0 @ 0 > / = @ A ? <@ A > <@ < ; ; @ 0 / ; @ = 2 ; @ A < 0 @ ; 1 / = @ / ? = @ < 0 <@ A ; <@ > 2 ; @ A ;D , B C : � , ; @ 0 1 A @ 1 > / / @ 2 2 / / @ 1 A / / @ 0 < / / @ ; ? / / @ < 0 <@ 2 0 A @ 2 1 / / @ ; 0 / / @ 2 < / 1 @ 2 = / 1 @ 2 0 / / @ A 1 ; @ ? ? A @ < A / 2 @ > = / / @ < 0 / / @ A < / 2 @ ? 1 / / @ / A

B C : ; @ 2 < ; @ = > <@ 2 = <@ 1 1 <@ > ; <@ 1 > ; @ > / 1 @ > ; ; @ 2 ; ; @ < / ; @ A A <@ ; > ; @ 0 / ; @ ; > ; @ < 1 <@ 2 = <@ ; ; <@ = < <@ A ; <@ = > ; @ A /

B 9 D ; @ ? 1 ?@ = = 0 @ 0 / / 2 @ 1 0 / 2 @ 1 2 0 @ 0 < ?@ 1 < ; @ = 0 ?@ < ; 0 @ ? > 0 @ 0 ; 0 @ 0 ? 0 @ A ; ?@ / > ; @ A < ?@ > > / 2 @ 2 > / 2 @ > = / 2 @ < 1 / 2 @ 2 > ?@ ; 1

B - E <@ / < / A @ 1 1 / 0 @ ; ; 1 2 @ 1 A / 0 @ < ; / 0 @ ; 2 / = @ 2 > <@ ; ? / A @ / < / A @ = 0 / 0 @ 0 > / 0 @ A < / 0 @ / = / <@ A > <@ < / / A @ ; / 1 2 @ / 2 1 2 @ > / / 0 @ 2 / / 0 @ < > / = @ 1 =

DBD
PUC-Rio - Certificação Digital Nº 9824881/CA



������� �� �	�
����� �� �	�� � ��	�� �	��� ��

���

���� ������������� ������� � ���� ������  �	���"

DBD
PUC-Rio - Certificação Digital Nº 9824881/CA



�
��� ���

��
�
	�
 ���� �

��

�	��

�
��	 � �

�	�� �
�
�

� � � � � � �
�

� � � �  ! " # " � �$ � � ' & (

+ , + - . / 0 0 0 1 2 2 2

3 , 4 - 5 - 6 6 , 6 7 - 8 4 9 : + 9 5 - 6 6 , 6 7 - 8 4 9 : + 9 5 - 6 6 , 6 7 - 8 4 9 : + 9

/ 1 ; < = > ? / 1 ; < = > ? / 1 ; < = > ?



B C : 1 @ = / ; @ / 1 ; @ 1 A ; @ ; 1 ; @ ; 0 ; @ < / ; @ < < 1 @ ; / 1 @ ? > 1 @ A 2 1 @ A 1 1 @ A ? 1 @ A 0 1 @ 0 ; 1 @ ? 1 ; @ < A ; @ ? = ; @ A 1 ; @ 0 / ; @ 0 ; ; @ 0 =

B 9 D ; @ ; 1 <@ ; ? <@ A / <@ 0 ? = @ 2 > = @ / / = @ / = ; @ 2 A ; @ A = <@ / = <@ 1 ; <@ 1 ? <@ ; 1 <@ ; A ; @ = = <@ A 0 = @ < ? = @ ? / = @ A = = @ 0 2 = @ 0 1

B - E <@ < A = @ 0 ? > @ ? 1 ?@ 2 ? ?@ 1 A ?@ < 2 ?@ < ? <@ ? / = @ A = > @ 1 A > @ ; > > @ ; = > @ < ; > @ = > <@ < = > @ ? 2 ?@ ? 2 A @ 1 2 A @ = 2 A @ > 2 A @ > ;

DBD
PUC-Rio - Certificação Digital Nº 9824881/CA



�
��� ���

��
�
	�
 ���� �

��

�	��

�
��	 � �

�	�� �
�
�

� � � � � � �
�

� � � �  ! � # � � � � � � # � � � # � � ' & (

+ , + - . / 0 0 0 1 2 2 2

B 	 9 6 5 - 6 6 , 6 7 - 8 4 9 : + 9 5 - 6 6 , 6 7 - 8 4 9 : + 9 5 - 6 6 , 6 7 - 8 4 9 : + 9

/ 1 ; < = > ? / 1 ; < = > ? / 1 ; < = > ?


 - : 9 C 4 , ; @ = ? <@ > A = @ / / = @ 1 ? = @ 1 A = @ ; 2 = @ ; ; ; @ / 0 ; @ A ; ; @ 0 / ; @ A 0 ; @ A ? ; @ 0 = <@ 2 0 ; @ 0 = = @ = < > @ ; 1 > @ > > > @ > A > @ > = > @ = ?8 9 � 9 4 9 C 4 , ; @ 1 2 <@ ; < <@ ? > = @ 2 ; = @ / ? = @ / < = @ 2 A 1 @ ? > ; @ 1 = ; @ ; ; ; @ > < ; @ A / ; @ A 1 ; @ A = ; @ > 1 = @ ; 0 > @ / ; > @ ; A > @ < A > @ < 1 > @ 1 ?

B - 4�  , ; @ = 0 <@ ? 0 = @ < 0 = @ ? / = @ A = = @ 0 1 = @ 0 1 ; @ A = <@ 0 2 = @ = 1 = @ > / = @ ? / = @ A 2 = @ ? 0 ; @ ; ; <@ > A = @ < > = @ A 1 > @ 2 2 > @ 2 ; > @ 2 >

- � 4 C . ; @ 2 > <@ 1 1 <@ > 1 <@ > < <@ > / <@ > 0 <@ ? ; 1 @ ? 0 ; @ ? = <@ 2 ; ; @ 0 A ; @ A ? ; @ 0 = <@ 2 ; ; @ ; < <@ > A = @ 1 1 = @ 1 0 = @ ; = = @ < < = @ < <

B - C , 1 @ ? 1 ; @ > / <@ 2 0 <@ 1 > <@ ; ? <@ < ? <@ = = 1 @ = > ; @ 2 A ; @ < ? ; @ = 2 ; @ = ; ; @ > > ; @ ? ? 1 @ A 0 <@ / ; <@ ? 1 = @ 2 1 = @ 1 / = @ 1 0 = @ ; ;


 � : 3 , 1 @ 1 A 1 @ ? 0 1 @ 0 ; ; @ 2 < ; @ 2 ? ; @ 2 = ; @ 2 < 1 @ = > 1 @ A A 1 @ A A 1 @ 0 / 1 @ 0 > 1 @ 0 > 1 @ 0 ? 1 @ 2 / 1 @ ? 2 1 @ 0 A ; @ / ? ; @ / 0 ; @ / < ; @ / 1


 � . 3 , 1 @ A / ; @ > 1 ; @ A / ; @ A < ; @ 0 2 ; @ 0 1 ; @ 0 < 1 @ = 2 ; @ / / ; @ 2 ; 1 @ 0 2 1 @ A ? 1 @ 0 2 1 @ 0 / ; @ / 1 <@ / ; <@ = A <@ ? A <@ 0 1 <@ 0 < <@ 0 ?

- � , 6 + , ; @ ; ; <@ = < = @ 1 ; = @ = > = @ ? > = @ 0 / > @ 2 < 1 @ A > ; @ = ? ; @ ? < ; @ ? 0 ; @ A 1 ; @ A > ; @ A A ; @ ? 0 = @ = / > @ ? 1 ?@ ; < ?@ > 0 ?@ 0 > A @ 1 2

6 9 + 9 B � 4 , ; @ = / <@ > > = @ 1 > = @ < ? = @ > 2 = @ > A = @ ? = ; @ / < <@ / ? <@ ? 2 <@ ? 0 <@ ? 1 <@ ? 0 <@ A ? ; @ A A = @ / = = @ A 1 > @ / > > @ < 0 > @ = A > @ > <

, � + � � 4 , ; @ 0 0 = @ / ; = @ > / = @ A > > @ 2 2 > @ / ; > @ 1 / ; @ ? = <@ ? ? = @ 1 A = @ = 0 = @ ? 0 = @ 0 1 > @ 2 ; <@ 1 ; = @ < 0 = @ 0 = > @ / 1 > @ 1 1 > @ ; < > @ < 2

: , � 9 B � 4 , ; @ A 1 <@ A < = @ / / = @ 1 0 = @ < ? = @ = A = @ > ? ; @ A ? <@ 0 ? = @ < ? = @ ? > = @ 0 ? > @ / ; > @ ; / ; @ ? ? <@ ? 2 <@ ? > <@ A ; <@ 0 A = @ 2 1 = @ 2 <D 9 � 9 B � 4 , ; @ 0 / = @ 1 / = @ > = = @ > < = @ > 2 = @ = 2 = @ < A ; @ / > ; @ 0 / <@ ; A <@ ; 0 <@ 1 A <@ / / <@ 2 > <@ > > > @ = 2 > @ 0 1 > @ 0 2 > @ 0 / > @ A A > @ A 0

B C : 1 @ 1 A 1 @ ? 0 1 @ 0 ; ; @ 2 < ; @ 2 ? ; @ 2 = ; @ 2 < 1 @ = 2 1 @ A A 1 @ A A 1 @ 0 2 1 @ A ? 1 @ 0 2 1 @ 0 / 1 @ 2 / 1 @ ? 2 1 @ 0 A ; @ / ? ; @ / 0 ; @ / < ; @ / 1

B 9 D ; @ ; 1 <@ ; ? <@ A / <@ 0 ? = @ 2 > = @ / / = @ / = ; @ 2 A ; @ A = <@ / = <@ 1 ; <@ 1 ? <@ ; 1 <@ ; A ; @ = = <@ A A = @ < ? = @ ? 2 = @ A < = @ A 0 = @ 0 /

B - E ; @ 0 0 = @ 1 / = @ > = = @ A > > @ 2 2 > @ / ; > @ 1 / ; @ A ? <@ 0 ? = @ = 1 = @ ? > = @ 0 ? > @ / ; > @ ; / <@ > > > @ = 2 > @ 0 1 ?@ ; < ?@ > 0 ?@ 0 > A @ 1 2

� � � � � � �
�

� � � �  ! � # � � � � � � � � � � � �$ � # � � � # � � ' & (

D C - + , + - . / 0 0 0 1 2 2 2

D - 5 - 6 6 , 6 7 - 8 4 9 : + 9 5 - 6 6 , 6 7 - 8 4 9 : + 9 5 - 6 6 , 6 7 - 8 4 9 : + 9

6 9 B - : - / 1 ; < = > ? / 1 ; < = > ? / 1 ; < = > ?

6 9 � � : D - ; @ 1 ? ; @ 0 A <@ = A <@ ? 0 <@ ? = <@ ? = <@ ? ? ; @ 2 0 ; @ < 0 <@ 2 2 ; @ 0 0 ; @ 0 1 ; @ 0 2 ; @ 0 > ; @ < > <@ < A = @ / 0 = @ > 1 = @ > 1 = @ > < = @ > 1+ 9 4�  - ; @ 0 ? <@ ? < <@ ? 1 <@ 0 ? = @ / ; = @ / A = @ 1 / ; @ ; 2 ; @ 0 / ; @ A > <@ 2 0 <@ / 2 <@ / > <@ / A <@ > < = @ = > = @ = ? = @ A < > @ / ? > @ 1 / > @ 1 =

� � - 4 + - 1 @ > ; <@ = = <@ A > <@ A = <@ 0 ? = @ / 2 = @ / < 1 @ 1 A ; @ ? = ; @ A 2 ; @ A 2 ; @ 0 > <@ 2 < <@ 2 A 1 @ 0 = = @ ; 2 = @ A < = @ A < = @ 0 1 > @ / 2 > @ / ;

� � C : + - 1 @ ? / ; @ > ; <@ = = <@ > = <@ > > <@ ? > <@ A ; 1 @ = > ; @ / ; ; @ A ? ; @ A 0 ; @ A > ; @ 0 ? <@ 2 ; 1 @ A ? <@ / ; = @ 1 ; = @ < / = @ < > = @ = = = @ > ;

6 9 E + - ; @ / 1 <@ / ; <@ > ; = @ 2 / = @ 2 A = @ 2 > = @ / > ; @ / ? ; @ 0 > <@ 1 = <@ = = <@ > / <@ = 0 <@ ? 2 ; @ 2 ? <@ ; / = @ 2 / = @ < 0 = @ = > = @ = > = @ > ;

6 � - � - D , 1 @ A = <@ 2 > <@ = / <@ ? 1 <@ 0 1 <@ 0 ; <@ 0 > 1 @ A 2 ; @ ? > <@ 2 ? <@ / 0 <@ ; ; <@ < 2 <@ < 1 1 @ 0 / <@ ; = <@ 0 = = @ 1 ; = @ = 2 = @ < > = @ < 0D , B C : � , ; @ 2 2 <@ 2 = <@ = A <@ ? 2 <@ ? A <@ A ; <@ A = 1 @ A 2 ; @ > / ; @ A ? ; @ 0 ; ; @ 0 1 ; @ 0 < ; @ 0 0 ; @ / ? <@ < = = @ 1 ; = @ ; A = @ = > = @ > ; = @ > 1

B C : 1 @ > ; ; @ > ; <@ = / <@ > = <@ > > <@ ? = <@ ? ? 1 @ 1 A ; @ / ; ; @ A 2 ; @ A 2 ; @ A > ; @ 0 2 ; @ 0 > 1 @ A ? <@ / ; <@ 0 = = @ 1 ; = @ < > = @ < > = @ < 0

B 9 D ; @ 2 A <@ / > <@ > ; <@ A / <@ 0 2 <@ 0 = <@ 0 0 1 @ A > ; @ > > ; @ 0 > <@ 2 > <@ / 2 <@ / < <@ / 0 ; @ ; 2 <@ > = = @ 1 0 = @ = < = @ > A = @ ? ; = @ ? ?

B - E ; @ 0 ? <@ ? < <@ A > = @ 2 / = @ / ; = @ / A = @ 1 / ; @ ; 2 ; @ 0 > <@ 1 = <@ = = <@ > / <@ = 0 <@ ? 2 <@ > < = @ = > = @ A < = @ A < > @ / ? > @ 1 / > @ 1 =

DBD
PUC-Rio - Certificação Digital Nº 9824881/CA



�
��� ���

��
�
	�
 ���� �

��

�	��

�
��	 � �

�	�� �
�
�

� � � � � � �
�

� � � �  ! � # � " � � # � � � � �$ � # � � � # � � ' & (

+ C 5 , + , + - . � / 0 0 0 � 1 2 2 2 / 0 0 0 1 2 2 2

D 9 5 - 6 6 , 6 7 - 8 4 9 : + 9 5 - 6 6 , 6 7 - 8 4 9 : + 9 5 - 6 6 , 6 7 - 8 4 9 : + 9

D C - / 1 ; < = > ? / 1 ; < = > ? / 1 ; < = > ?

/ ; @ 1 ? <@ 2 1 <@ > 2 <@ A / <@ ? ? <@ ? ? <@ ? A ; @ / 2 ; @ = ; <@ 2 1 <@ 2 1 ; @ 0 < ; @ 0 1 ; @ 0 > ; @ < > <@ = 1 = @ 1 / = @ > < = @ > < = @ > = = @ > 11 ; @ 0 ; <@ ? / <@ ? / <@ 0 < = @ / 1 = @ / A = @ 1 / ; @ 1 > ; @ A A ; @ A = <@ 2 ? <@ 2 A <@ / = <@ / ? <@ > 2 = @ = < = @ = > = @ A 1 > @ / > > @ 1 2 > @ 1 <; 1 @ > < <@ = = <@ A = <@ A < <@ 0 > = @ 2 0 = @ / ; 1 @ 1 0 ; @ ? = ; @ ? A ; @ ? 0 ; @ 0 < <@ 2 1 <@ 2 ? 1 @ 0 > = @ ; 2 = @ A < = @ A ; = @ 0 / > @ / 2 > @ / ;< 1 @ ? / ; @ > ; <@ = < <@ > < <@ > = <@ ? < <@ A ; 1 @ = = ; @ / ; ; @ A > ; @ A A ; @ A = ; @ 0 = <@ 2 1 1 @ A ? <@ / ; = @ 1 ; = @ < 2 = @ < = = @ = < = @ > ;= ; @ / / <@ / ; <@ > 1 = @ 2 / = @ 2 A = @ 2 = = @ / > ; @ / > ; @ 0 = <@ 1 < <@ = = <@ > / <@ = A <@ ? 2 ; @ 2 > <@ ; ; = @ 2 2 = @ < 0 = @ = ? = @ = = = @ > <> 1 @ A < <@ 2 = <@ = / <@ ? / <@ 0 ; <@ 0 < <@ 0 > 1 @ A 2 ; @ ? = <@ 2 = <@ / A <@ ; < <@ < 2 <@ < 1 1 @ A A <@ ; ; <@ 0 = = @ 1 ; = @ = / = @ < ? = @ < 0? ; @ 2 ; <@ 2 ? <@ = 0 <@ > 0 <@ ? A <@ A ; <@ A = 1 @ A = ; @ > 1 ; @ A > ; @ 0 ; ; @ 0 / ; @ 0 ; ; @ 0 0 ; @ / 0 <@ < ? = @ 1 < = @ ; A = @ = ? = @ > ; = @ > 1A = @ ? / > @ / ; > @ 2 0 > @ 2 < > @ 1 / > @ ; 2 > @ 1 ; = @ < 2 > @ 1 > > @ 1 A > @ / ; > @ 1 1 > @ ; ? > @ ; 0 > @ 2 ; = @ 0 0 = @ 0 / = @ 0 > > @ / 0 > @ 1 ; > @ 2 ?0 <@ 1 > > @ < = > @ A / > @ 0 = > @ 0 < ?@ 2 1 ?@ / ; <@ 1 / = @ 0 > > @ = > > @ A 1 > @ A < ?@ / ? ?@ = ; <@ ; < ?@ / ? ?@ / A ?@ / = ?@ 2 0 > @ ? 0 > @ = ;/ 2 ; @ / / <@ 2 > = @ 2 0 = @ 1 > = @ ; 2 = @ 1 = = @ / > 1 @ A 0 ; @ < > <@ = ; <@ 1 / <@ 1 < <@ 1 ? <@ / ? ; @ ; < <@ > > = @ > = > @ ; / > @ ; > > @ 1 ; > @ / =/ / = @ ? / = @ ; > > @ 1 2 > @ = 2 > @ A A ?@ / 0 ?@ < < = @ 0 ; = @ 2 / = @ > 1 = @ ? 0 = @ A > > @ 2 1 > @ ; ? = @ < 0 = @ ? 2 > @ ? A ?@ 1 / ?@ 0 / A @ ; = A @ = // 1 1 @ = / = @ A A <@ ; < ; @ 2 ? ; @ 1 ; ; @ A = <@ 1 0 1 @ > ; ; @ 1 = ; @ 1 ? 1 @ / ? 1 @ ; 1 ; @ 2 / ; @ = 2 1 @ 1 A / / @ / = > @ < A <@ A A = @ 2 < = @ = ; = @ A 0/ ; > @ ? / ?@ A 2 ?@ 1 = ?@ 2 > > @ 0 2 > @ A < > @ A A = @ < ; = @ = > <@ A ? <@ 0 ; <@ 0 1 <@ 0 1 <@ ? < 0 @ 1 ? / 1 @ 1 0 / 1 @ 2 1 / / @ ; < / 2 @ A ? / 2 @ > A / / @ / ?/ < = @ A = > @ 1 2 > @ ? < ?@ > A ?@ < ; ?@ > 1 ?@ ? = <@ / = 1 @ = ; 1 @ 0 < ; @ 2 A 1 @ 0 0 1 @ 0 ; 1 @ A / ?@ = < 0 @ A ? / 2 @ = < / 1 @ 1 0 / / @ A ? / 1 @ ; 1 / 1 @ > 0/ = ?@ A ? A @ > / A @ 1 A A @ 1 / A @ / ? A @ 1 = A @ / A = @ A = = @ > / = @ 2 ; = @ 1 = = @ ; 1 = @ = < = @ > / 0 @ 0 2 / / @ > / / / @ = ; / / @ / ? / / @ 2 ; / 2 @ 0 = / 2 @ ? =

B C : 1 @ = / ; @ > ; <@ ; < ; @ 2 ? ; @ 1 ; ; @ A = <@ 1 0 1 @ 1 0 1 @ = ; 1 @ 0 < 1 @ / ? 1 @ ; 1 1 @ 0 ; 1 @ A / 1 @ 1 A <@ / ; <@ 0 = <@ A A = @ 2 < = @ < ? = @ < 0

B 9 D <@ 1 1 = @ ; / = @ = = = @ > ; = @ > 0 = @ ? 0 = @ A ? ; @ ? ? <@ 1 1 <@ < = <@ < = <@ < 0 <@ > / <@ ? 2 <@ ? = > @ ? < > @ A A ?@ 2 / ?@ 2 A ?@ / = ?@ 1 /

B - E ?@ A ? A @ > / A @ 1 A A @ 1 / A @ / ? A @ 1 = A @ / A = @ 0 ; > @ 1 > > @ = > > @ A 1 > @ A < ?@ / ? ?@ = ; 0 @ 0 2 / 1 @ 1 0 / 1 @ 2 1 / 1 @ 1 0 / / @ A ? / 1 @ ; 1 / 1 @ > 0

DBD
PUC-Rio - Certificação Digital Nº 9824881/CA



������� �� �	�
����� �� �	�� � ��	�� �	��� ��

���

���� � 
������ ����� ���������� �������� ��� ���� ����� ���������
 !��	�"

DBD
PUC-Rio - Certificação Digital Nº 9824881/CA



�
��� ���

��
�
	�
 ���� �

��

�	��

�
��	 � �

�	�� �
��

� � � � � � �
�
� � � �  ! � # � � � # % & � � *

+ , + - . / 0 0 0 1 2 2 2

3 , 4 - 5 - 6 6 , 6 7 - 8 4 9 : + 9 5 - 6 6 , 6 7 - 8 4 9 : + 9 5 - 6 6 , 6 7 - 8 4 9 : + 9

/ 1 ; < = > ? / 1 ; < = > ? / 1 ; < = > ?



B C : 1 @ < ; ; @ 2 A ; @ 1 > ; @ ; 0 ; @ < > ; @ = ; @ = ; 1 @ 1 ; 1 @ A ; 1 @ 0 ; ; @ 2 < ; @ 2 = ; @ 2 ? ; @ / 1 1 @ > ; ; @ ; 2 ; @ > 2 ; @ ? < ; @ A ? ; @ 0 ; ; @ 0 ;

B 9 D ; @ 1 = <@ ; > <@ A 0 = @ / 1 = @ 1 > = @ ; < = @ < ; @ 2 ; ; @ 0 1 <@ ; = <@ = / <@ > 2 <@ ? ; <@ A ; ; @ < A <@ ? 0 = @ < 1 = @ ? ; = @ 0 / = @ 0 = = @ 0 ?

B - E <@ 2 ? = @ A 1 > @ ? ; ?@ / ; ?@ ; A ?@ = 1 ?@ > 1 ; @ ? > = @ / < = @ A < > @ / 1 > @ ; ; > @ = 0 > @ A / <@ < ; > @ = < ?@ > 1 A @ / = A @ < > A @ < = A @ < =

DBD
PUC-Rio - Certificação Digital Nº 9824881/CA



�
��� ���

��
�
	�
 ���� �

��

�	��

�
��	 � �

�	�� �
�
�

� � � � � � �
�

� � � �  ! � # � � � � � $ � # � � � # % & � � *

+ , + - . / 0 0 0 1 2 2 2

B 	 9 6 5 - 6 6 , 6 7 - 8 4 9 : + 9 5 - 6 6 , 6 7 - 8 4 9 : + 9 5 - 6 6 , 6 7 - 8 4 9 : + 9

/ 1 ; < = > ? / 1 ; < = > ? / 1 ; < = > ?


 - : 9 C 4 , ; @ A ? = @ ; ? > @ 1 > > @ A 1 ?@ 2 A ?@ 1 ? ?@ < 2 ; @ = ; <@ ? 0 = @ < A > @ 2 2 > @ < 0 ?@ 2 / ?@ < / <@ 1 / = @ 0 = ?@ 2 = ?@ > = ?@ > A ?@ = ; ?@ ; 08 9 � 9 4 9 C 4 , ; @ ; > <@ ? ; = @ < 1 = @ 0 ? > @ 1 > > @ 1 0 > @ ; 2 ; @ / 2 ; @ A 0 <@ 1 < <@ A 2 = @ / ? = @ ; 0 = @ > A ; @ > 1 = @ = = > @ = > ?@ / / ?@ ; 1 ?@ / > > @ 0 2

B - 4�  , ; @ 2 < <@ 1 ? = @ 2 1 = @ 1 0 = @ < A = @ > < = @ ? ; 1 @ A / ; @ 0 = <@ ? / <@ A = <@ 0 ? = @ / ? = @ / A ; @ 1 ? <@ = 0 = @ ; < = @ ? ; > @ 2 2 > @ / 2 > @ 1 A

- � 4 C . 1 @ ? A ; @ A A <@ = < <@ A 2 <@ A 1 <@ 0 < = @ 2 ; 1 @ A / ; @ > > <@ < 1 <@ > ; <@ < A <@ = 1 <@ > 2 1 @ ? = <@ / 2 <@ > ? <@ 0 ? = @ / > = @ ; = = @ < >

B - C , 1 @ > < ; @ = 1 <@ / / <@ < 0 <@ ? ; <@ 0 = = @ / 1 1 @ < ? 1 @ 0 0 ; @ = / ; @ A > <@ 2 ? <@ ; = <@ = = 1 @ A 1 <@ 2 > <@ ? 2 = @ / 1 = @ < 2 = @ = > = @ > 0


 � : 3 , 1 @ ; ; 1 @ 0 < ; @ 1 = ; @ < ; ; @ < 0 ; @ < ; ; @ ; = 1 @ < > 1 @ A / 1 @ 0 ? 1 @ 0 0 ; @ 2 > ; @ 2 < ; @ 2 1 1 @ 1 2 ; @ 2 ? ; @ = < ; @ A A ; @ 0 ; ; @ A ; ; @ > A


 � . 3 , 1 @ > = ; @ < < ; @ = ? ; @ = / ; @ = > ; @ = A ; @ = A 1 @ ; 0 ; @ 2 1 1 @ 0 ? 1 @ ? = 1 @ > A 1 @ ? 1 1 @ ? 1 1 @ 0 / ; @ A ? <@ / ? <@ 1 > <@ < < <@ < = <@ < <

- � , 6 + , 1 @ A 1 ; @ ? 0 <@ ; 0 <@ > < <@ A / <@ 0 ? = @ / < 1 @ 1 / ; @ 2 < ; @ 1 ? ; @ ; 1 ; @ ; A ; @ < 1 ; @ < ; ; @ < 1 <@ = = = @ = 1 = @ 0 > > @ 1 < > @ = ; > @ A >

6 9 + 9 B � 4 , ; @ = / <@ = / = @ 2 0 = @ 1 / = @ 1 ; = @ 1 A = @ ; / ; @ / 0 <@ 2 ? <@ > 1 <@ < A <@ < 2 <@ = < <@ ? 2 ; @ A 1 <@ 0 = = @ = > = @ 0 < > @ 2 = > @ 2 / = @ 0 1

, � + � � 4 , ; @ = ; <@ > ? = @ 1 ; = @ = < = @ > ? = @ ? 0 = @ A = ; @ 1 > <@ 1 < <@ = 0 <@ A < <@ A ? <@ A A <@ A 0 ; @ ? 0 = @ / / = @ A ? > @ 1 < > @ < ? > @ > 0 > @ A /

: , � 9 B � 4 , ; @ A 0 <@ 0 A = @ / 2 = @ / ; = @ ; 1 = @ < 2 = @ ; A ; @ 0 / = @ 2 / = @ 1 ? = @ ; 0 = @ = ; = @ > A = @ ? = ; @ A A <@ 0 = <@ 0 ; <@ A A = @ / 1 = @ / ; = @ 2 1D 9 � 9 B � 4 , <@ > / > @ / ? > @ > ; > @ = ? > @ > / > @ = > > @ > 2 <@ 1 ; = @ > ; > @ 1 / > @ / A > @ / ? > @ 2 1 > @ 2 0 = @ 2 2 > @ ? / ?@ 2 > > @ 0 > ?@ 2 = ?@ 2 0 ?@ / 2

B C : 1 @ ; ; 1 @ 0 < ; @ 1 = ; @ < ; ; @ < 0 ; @ < ; ; @ ; = 1 @ 1 / 1 @ A / 1 @ 0 ? 1 @ ? = 1 @ > A 1 @ ? 1 1 @ ? 1 1 @ 1 2 ; @ 2 ? ; @ = < ; @ A A ; @ 0 ; ; @ A ; ; @ > A

B 9 D ; @ 1 = <@ ; > <@ A A = @ / 1 = @ 1 > = @ ; < = @ < 2 ; @ 2 ; ; @ 0 ; <@ ; > <@ = / <@ > / <@ ? ; <@ A < ; @ < ? <@ ? 0 = @ < / = @ ? ; = @ 0 / = @ 0 = = @ 0 >

B - E <@ > / > @ / ? > @ > ; > @ A 1 ?@ 2 A ?@ 1 ? ?@ < 2 <@ 1 ; = @ > ; > @ 1 / > @ / A > @ < 0 ?@ 2 / ?@ < / = @ 2 2 > @ ? / ?@ 2 > ?@ > = ?@ > A ?@ = ; ?@ ; 0

� � � � � � �
�
� � � � �  ! � # � � � � � � � � � � � �$ � # � � � # % & � � *

D C - + , + - . / 0 0 0 1 2 2 2

D - 5 - 6 6 , 6 7 - 8 4 9 : + 9 5 - 6 6 , 6 7 - 8 4 9 : + 9 5 - 6 6 , 6 7 - 8 4 9 : + 9

6 9 B - : - / 1 ; < = > ? / 1 ; < = > ? / 1 ; < = > ?

6 9 � � : D - ; @ ; < <@ ; / <@ A = = @ / ; = @ 1 2 = @ 1 0 = @ 1 1 ; @ / 0 <@ 2 / <@ = = <@ = / <@ = = <@ > ; <@ > 2 ; @ = 2 <@ > 1 = @ / > = @ ? ? = @ A A = @ 0 A = @ A >+ 9 4�  - ; @ > ; <@ > 1 <@ ? A = @ 2 2 = @ 1 < = @ ; = = @ < < ; @ / A <@ 1 < <@ < > <@ ? / <@ ? A <@ 0 > = @ 2 ; <@ 2 0 = @ 2 2 = @ / 2 = @ ; 2 = @ > 0 = @ ? < = @ A =

� � - 4 + - 1 @ = 0 <@ < / = @ 2 ; = @ 2 0 = @ / > = @ ; 2 = @ ; = 1 @ ; 1 ; @ ? ? <@ / A <@ ; 2 <@ = / <@ > A <@ ? 0 1 @ A = = @ 2 / = @ A ; = @ A 1 = @ ? ? = @ A A = @ A >

� � C : + - 1 @ ? = ; @ = = <@ = / <@ A < <@ A A <@ 0 A = @ 2 = 1 @ = > ; @ 2 A ; @ 0 < <@ / 0 <@ / = <@ 1 0 <@ < / 1 @ 0 = <@ 2 1 = @ 2 A = @ < A = @ > 2 = @ > > = @ ? 2

6 9 E + - ; @ 2 / ; @ A A <@ 1 0 <@ ? A <@ 0 > <@ 0 0 = @ / 1 1 @ A / ; @ < 1 ; @ > = <@ 2 0 <@ ; / <@ ; / <@ < = ; @ 1 1 <@ ; ? <@ 0 = = @ = / = @ > ; = @ ? 2 = @ A ;

6 � - � - D , 1 @ ? 0 <@ / 1 <@ > = <@ A 1 = @ 2 ? = @ 1 2 = @ ; 1 1 @ = ? ; @ ? / <@ / 2 <@ / ? <@ ; ? <@ > ; <@ ? 2 ; @ 2 / <@ = / = @ / 0 = @ < ? = @ ? < = @ ? = = @ 0 ;D , B C : � , ; @ 2 / <@ 2 = <@ ? / <@ 0 / = @ 2 = = @ 2 > = @ / 0 1 @ A 2 ; @ = 0 <@ 2 ; <@ / A <@ 1 < <@ 1 ? <@ < 0 ; @ 1 2 <@ < = = @ ; 1 = @ = ? = @ ? A = @ ? A = @ A /

B C : 1 @ = 0 ; @ = = <@ 1 0 <@ ? A <@ A A <@ 0 A = @ 2 = 1 @ ; 1 ; @ 2 A ; @ > = <@ 2 0 <@ / = <@ 1 ? <@ < / 1 @ A = <@ 2 1 <@ 0 = = @ ; 2 = @ > 2 = @ > > = @ ? 2

B 9 D ; @ 2 1 <@ / ; <@ > 0 <@ 0 < = @ 2 A = @ / ? = @ 1 < 1 @ ? A ; @ > 0 <@ / ; <@ ; / <@ < 1 <@ = < <@ > < ; @ 1 > <@ = ? = @ 1 ; = @ = > = @ ? ; = @ ? A = @ A ;

B - E ; @ > ; <@ > 1 = @ 2 ; = @ / ; = @ 1 < = @ ; = = @ < < ; @ / 0 <@ 1 < <@ = = <@ ? / <@ ? A <@ 0 > = @ 2 ; <@ 2 0 = @ 2 / = @ A ; = @ A 1 = @ A A = @ 0 A = @ 0 ;

DBD
PUC-Rio - Certificação Digital Nº 9824881/CA



�����������

���	
��� ��� ����� ���
���	
� ���� �
	������ ��
 	�	��
��� �����! ���
�� ��
"		
���"  ��#� $% &� '� (  �� )� &� *�
�	
 +	�#,� -����
���.	
/��	�# ��
 )�	��
���� 0��� *�
	��#��"� 123456 748 9:;<�

�����	� =����>?� � 	@ ���� �� ��	 #����#����� ���	� ��	��A������ �BBB �;CDEF
CGH2:D �IH:JCH2G K:DH;:3 LMNOP� >�QR>ST�

�
�#�
�"� U� �� �� -�����!� *�� ���S� )

�
 �	�# 
	# ��
 "		
���V�" �W� �
��
	��#� �	����#� 	���
���� �����
����#� �DH4;DCH2:DC3 X:I;DC3 Y:;4GCEH2DZ
[� Q�R�\�

�
�	��	� U� �� ]�W�#�� ^� /�� S\\\� �	����
��	�
�� ��	
	�	 � #	�#��� ��
�!������ ��" �	��
! �
��	##	#� X:I;DC3 :_ �2J4 �4;24E �DC35E2E `O� �RS��

�
�	��	� U�� S\\S� �	����
��	�
�� 
�W #� �	#�# � #	�#��� �
 �!������ ��"
�	��
! ���	 #	
�	#� X:I;DC3 :_ �2J4 �4;24E �DC35E2E `a� S��RS���

�#�
� ��� /�&����� U� ]�����?� � #�	��A����� �� 	 
�� 	�@�
� ����������#
� ��	 ���� ��
	��#��" �
�W�	�� �BBB �;CDECGH2:DE :D G:DH;:3 E5EH4JE
H4GbD:3:Z5� ` +S,� �T���?��

(�����	� ]�c�� ���Q� 0�" �	��
! �
��	##	# �� �
������� ��	"
���� � 	����
�	�
��#� X:I;DC3 :_ BG:D:J4H;2GE� da� �����

(���
�V�#� ��� ^	�
���#� e� �� f��
�V�#� ��� ���Q� � 	 
�� 	�@�
� #��
��	
� ����
��
	��#��" ���	� ��
 � "
		� ��@	
 #!#�	�� �BBB �;CDECGH2:DE :D g:84;
�5EH4JE OO +S,� �����QT�

(	
�� U�� ���?� �����#���# ��
 0�" /	��
! ^
��	##	#� -����� h =���� 0����

(�i� �� )� ^�� U	��# �� /�� ]	�#	� �� -�����?� c��	 #	
�	# ���!#�#� ��
	��#��"
�� ���
��� c��
� )������ ^
	���	 =���� j	@ U	
#	!�

( � &� '� �� *�
�	
� )� &�� ����� -����
���.	 /��	�# ��
 )�	��
���� 0���
*�
	��#��"� '��	!� j	@ k�
��

( � &� '� �� *�
�	
� )� &�� ����� )������ �� ��	
������ ���	i� ��
	�	��
�� ���� �
	������� $% &�'� (  �� )� &� *�
�	
 +	�#,� K:JlC;CH2m4
�:n43E _ :; B34GH;2GC3 	:Cn Y:;4GCEH2DZ� '��	!� ��� T����

DBD
PUC-Rio - Certificação Digital Nº 9824881/CA



������� �� �	�
����� �� �	�� � ��	�� �	��� ��

-��@� c�'��� 0	 "� -� c�� ���Q� j	 
�� 	�@�
� W�#	� #��
���	
� ���� ��
	�
��#��"  #�" @	���	
 ����	#����� �BBB �;CDECGH2:DE :D g:84; �5EH4JE
OO+?,� �>TQ��>?S�

-��	���� /�=�� /� ��-���W	��� -� �� �� ������ �� -�� ���>� ����	�	��" �
@	�"��	� �	�#� #� �
	# �
��	� 
	 � �
���" � 	 
�� 	�@�
� �� #��.	 ��	
#��
���	
� ���� ��
	��#��" �
�W�	�� �BBB �;CDECGH2:DE :D g:84; �5EH4JE
O`+?,� �Q����Q�?�

-� "� -��*�� ���Q� )#������" � "		
���V	� ��" �	��
! �
��	##� X:I;DC3 :_
BG:D:J4H;2GE da� ST>�S���

-��
� U� c� �� /�
��� ]� &�� ���?� ]	� 

	� �� 	 
�� 	�@�
�# �� 
�W #�
���	 #	
�	# �
	������� �BBB �;CDECGH2:DE :D 74I;C3 74H8:;<E O`+S,� S?\�
S�?�

&�
W	���!� ���� ������ /�� S\\\� *�
	��#��" ��	 #��
���	
� �	��� ��
 	�	��
�
����!� &� 	 
�� 	�@�
�# #��� � W	��	
 ����	�� �DH4;DCH2:DC3 X:I;DC3 :_
Y:;4GCEH2DZ O�� >���T�

*	

�
� 0� �� � �	"� &�� ����� )#������� �� ����������# �� �	"	W� 	

�
��	##	#� 8:;<2DZ lCl4;� -])�c��j�))�

*	

�
� 0� �� � �	"� &�� S\\\� *�
	��#��" A����� ���	 #	
�	# @��� "		
���V	�
��" �	��
! �
��	##	#� ��	�
! �� ����������#� $% �nmCDG4E 2D �ICDH2HCH2m4
�EE4H �CDCZ4J4DH� f� @	
 ����	��� ^
	##� T��RT?S�

*	

�
� 0� �� � �	"� &�� S\\�� *�
	��#��" @��� f������
 �	"	W� 	
 �
��	##	#�
��	�
! �� ����������#� X:I;DC3 :_ Y:;4GCEH2DZ `�� ����Q\��

*�i� ]� �� c��� � /���� ���Q� 0�
"	�#����	 �
��	
��	# �� ��
��	�	
 	#�����	#
��
 #�
�"�! �	�	�	� #������
! �� ##�� ���	 #	
�	#� �DDC3E :_ �HCH2EH2GE
O�� ��>R�TS�

�
�"	
� -�'��� �� U�!	 i� ]�� ���\� � ��
�� ���� �� ��" �	��
! ���	
#	
�	# ���	�# �� �
������� ���	
	��"� X:I;DC3 :_ �2J4 �4;24E �DC35E2E
O� ��RS��

�
�!� =�0�� 	��"� j��*� �� '���@�
�� '���� ����� 
 "		
���V	� �
�������
�
��	##	#� X:I;DC3 :_ �2J4 �4;24E �DC35E2E O�� STTRS�>�

�
�##� �� �� ������� *� &�����>� �b:;HFH4;J 3:Cn2DZ _ :;4GCEH2DZ� g;:G44n2DZE :_
Hb4 �BBB� d� +�S,� �������>T�

� ���� ^� -�� ����� ������.	 #��
���	
� ���� ��
	��#��" �� �� 
�! ����#  #�"
@	���	
 ���
������ $% &� '� (  �� )� &� *�
�	
 +	�#,� K:JlC;CH2m4
�:n43E _ :; B34GH;2GC3 	:Cn Y:;4GCEH2DZ� '��	!�

DBD
PUC-Rio - Certificação Digital Nº 9824881/CA



������� �� �	�
����� �� �	�� � ��	�� �	��� ��

=�
.	!� �� �� f������ �� U�����T� *�
	��#��" �� 
�! 	�	��
����! �	���
 #�" ���	�.�
!�" #���	#� X:I;DC3 :_ Hb4 �J4;2GCD �HCH2EH2GC3 �EE:G2CF
H2:D[[� �SS�R�ST>�

=���	
�� =���� ^	�
	�
�� -�)� �� �� V� ]�-�� S\\�� j	 
�� 	�@�
�# ��
 #��
��
�	
� ���� ��
	��#��"� � 
	.�	@ �� 	.�� ����� �BBB �;CDECGH2:DE :D g:84;
�5EH4JE� O�� ??����

=�#��"� U� ]� /�� ����� *
������� ���	
	��"� �2:J4H;2<C O� �Q�R�>Q�

=�#��"� U� ]� /�� ���Q� �#!������� ��#�
�W ����# �� ��	 #����	 �	�� � �����
.�
���	#� �� � ����

	�����# �� ��"��	��
! ���	# #	
�	#� X:I;DC3 :_ Hb4
BG:D:J4H;2GE da� SQ�RS�?�

=# � k��k� �� =�� f��0�����S� * VV! 	i�	
� #!#�	�#� � ���������� �� #��
�
�	
� ���� ��
	��#��"� �BB g;:G44n2DZEFK� OaP +Q,� ?>�R?>>�

=# � k� k� �� k�"� -�-�� ����� &	#�" �� �
��A���� 	 
�� 	�@�
�# ��
 #��
��
�	
� ���� ��
	��#��"� ^�
� �� �	����
"��#�" �	�� 
	 ���# ��
 ��! �!�	
#	�	���� �BB g;:G44n2DZE�K� Oa[ +�,� ?\>R?�T�

=!�	� 
� �� =��	��� ^�*�� ���>� � ������W�	 � �����	� �
��	� 
	 ��
 #��
��
�	
� 	�	��
����! ���� ��
	��#��"� �BBB �;CDECGH2:DE :D g:84; �5EH4JE� O`
+�,� �?��T�

�))) -�����		 ]	��
�����\� 0��� ��
	��#��" W�W���"
���! ^��#	 �� �BBB
�;CDECGH2:DE :D g:84; �ll32GCH2:DE CDn �5EH4JE PP� �TR���

U�WW� 
� f�� ]�.	
�#� U� *� e� �� 0��#W	
"	� &������� �0*�� � �����	� ����
��
	��#��" �##�#�	�� �BBB �;CDECGH2:DE :D g:84; �5EH4JE� a� �\�R��?�

f�
���� ������\� ���
� �	
� ���� ��
	��#��" � ���� �� 	�	��
��  ������	#�
�4E4C;Gb �4l:;H ���� �!#�	�# ���!#�# 0�W�
���
�!� =	�#��� ��.	
#��! ��
c	�����"!�

f�
���� �� �� ]  # 	� U������� ���
� �	
� ���� ��
	��#��" � ���� �� 	�	��
�
��  ������	#� �4E4C;Gb �4l:;H ���� �!#�	�# ���!#�# 0�W�
���
�!� =	�#���
��.	
#��! �� c	�����"!�

f��� f� �=�� ^�
�� U� �f�� =@�"� f� �U� �� f��� �� �=������� ����	�	�����
�� ��W
�� #��
���	
� �����" ��
	��#��" #!#�	�  #�" �
��A���� 	 
�� 	��
@�
�# �� � VV! 	i�	
� #!#�	�#� �BBB �;CDECGH2:DE :D g:84; �5EH4JE� O�
+T,� ��T?R��T��

0��	����� ]�� ^
 �	V�� ��� ���
�� /�� -�������� /�� -	�	���� e� 
�����Q� �
	 
�� 	�@�
� W�#	� �	���� 	 ��
 #��
���	
� ��
	��#��" �� ������ # ����
�	
���#� �BBB �;CDECGH2:DE :D g:84; �5EH4JE� OO +?,� �>?�R�>�Q�

DBD
PUC-Rio - Certificação Digital Nº 9824881/CA



������� �� �	�
����� �� �	�� � ��	�� �	��� ��

0� "� 0�� ���>� �!#�	� ��	��A������ c�	�
! ��
 ��	  #	
� ^
	���	�=���� j	@
U	
#	!�

0� 
	���� ^�/�� 0� 
	���� -�]���=�� ]�W	�
�� ��*� �� ���.�� e�j���0�������
���
���	
� ���� ��
	��#��"  #�" � VV! ��"�� �� ���	��
 �� 	.	�#� �DH4;F
DCH2:DC3 �5Jl:E2IJ :D Y:;4GCEH2DZ� '�#��"��� &-� U 	 �����

0 � -� j��' � =� c� �� e	� 
�� ��� ���T� j	 
�� 	�@�
� W�#	� #��
���	
� ����
��
	��#��"� �BBB �;CDECGH2:DE :D g:84; �5EH4JE [+�,� TT>�T?S�

/��	�W
��� (�(����>>� *�
�� -���	 �� &��	#��� *
		��� �� *
���#���

/����� U� �� �� c��#�.��� f������� 
.	
.�	@ �� ���	
�� 
	 # 
.	! �� � VV!
#	� ��	�
! � ��@	
 #!#�	�#� �BBB �;CDECGH2:DE :D g:84; �5EH4JE� O��
+T,� �Q>QR�Q�\�

^�
�� U�=�� ^�
�� k�/� �� ^�
�� k�/� �� 0		� f�k�� ����� -����#��	 ���	��"
��
 ������.	 #��
���	
� ���� ��
	��#��"� �BBB �;CDECGH2:DE :D g:84;
�5EH4JE �+S,� ?�\�?�>�

^�
�� &� -�� )�����
��@�� ��� /�
�#� ]� U�� ����#� 0� )� �� &��W�
"� /�
U�� ����� )�	��
�� ���� ��
	��#��"  #�" � �
��A���� 	 
�� 	�@�
�� �BBB
�;CDECGH2:DE :D g:84; �5EH4JE �+S,� ??S�??��

^	"� c� /�� = W	�	� j� *�� f�
��! �� ������S� ��.��	�	� � ��	 ����������
�� 	 
�� 	�@�
�# ��
 #��
���	
� ���� ��
	��#��"� �BBB �;CDECGH2:DE :D
g:84; �5EH4JE d+�,� S�\�S�Q�

^�
�	
�= ���� ��� ���\� � ���������� �� ��	 #	�#��� �
������� ���	
	�	�
���	� �� ��	 ��	��
! �""
	"��	#� X:I;DC3 :_ Hb4 �J4;2GCD �HCH2EH2GC3
�EE:G2CH2:D +��,� TT��T??�

]����� �� �� (����"�
� ]�� ����� � 	i�	
� #!#�	� W�#	� ��"�
���� ��
 #��
�
�	
� ���� ��
	��#�� �BBB �;CDECGH2:DE :D g:84; �5EH4JE� a� T�SRT���

]�������� ]�� )"�	� ]�� �
�"	
� -� '� U�� e������
�"��� *� �� (
��	�
-�� ���>� ���
��
  ��
	��#�# �� 	�	��
����! ����# �� �	��#� �DH4;DCH2:DC3
X:I;DC3 :_ Y:;4GCEH2DZ Oa� �Q���>?�

]�������� ]�� �
�"	
� -� '� U� �� )"�	� ]�� ����� c@��#�	� ���	���" ��
#��
��
  ��
	��#��"� $% &� '� (  �� )� &� *�
�	
 +	�#,� K:JlC;CH2m4
�:n43E _ :; B34GH;2GC3 	:Cn Y:;4GCEH2DZ� '��	!�

]�!� (�f�� ���T� 0�"�
�"	 ��
	��#��" �� �(/ �
�� �� 
	.	 	#  #�" � #	�#���
�
��������! ���	
	�	� �]/� ���	�� �DH4;DCH2:DC3 X:I;DC3 :_ Y:;4GCEH2DZ�
+�,� S��RSQ��

DBD
PUC-Rio - Certificação Digital Nº 9824881/CA



������� �� �	�
����� �� �	�� � ��	�� �	��� ��

]��#��	� /������� /��	���" �
��	##	# � ��	 �	#�" �� 	�	��
����! ��
��#��4E4C;Gb
�4l:;H ���� �!#�	�# ���!#�# 0�W�
���
�!� =	�#��� ��.	
#��! �� c	�����
�"!� �����

]	��� ��� c	
��#.�
��� c� �� c#��	
�"� ]�� S\\�� � #����	 .�
��W�	 #	�	����
�	���� 	 ��
 ���	�
 ���	�#� K:JJID2GCH2:DE 2D �HCH2EH2GE6 �b4:;5 CDn
�4Hb:nE a��

���	��	
� �� c��	�@�� c� �� �������� &� ��� ����� S?��� 
 	�	��
��  �����!
���� ��
	��#��"� $% &�'� (  �� )� &� *�
�	
 +	�#,� K:JlC;CH2m4�:n43E
_ :; B34GH;2GC3 	:Cn Y:;4GCEH2DZ� '��	!�

���@�
V� ��� ��>�� )#������" ��	 ���	#�� �� � ���	�� �DDC3E :_ �HCH2EH2GE�
�� ?Q�R?Q?�

���.�� =� *�� S\\�� �� ��#�	�� ��	"
��� �	 /����
������ 	 ^
	.�#��� �	 -�
"�
	��	�
��� �	 � 
�� �
�V�� H4E4 n4 n:IH:;Cn:� ^�-�]U�

'�����	� ^�� ����� =!����	#�# �	#��" � ���	 #	
�	# ���!#�#� =��	
� j	@ k�
��

k �� U� 0� �� *�	� c� 0�� ���T� *�
	��#��" �	��� ��
 	�	��
�� ��@	
� $% U�
&� -� �� U� =�#� �� -� 0� ���	# +	�#,� �nmCDG4E 2D 74I;C3 �D_ :;JCH2:D
g;:G4EE2DZ �5EH4JE� �� >T�R>?Q� /�
"� f� ����

DBD
PUC-Rio - Certificação Digital Nº 9824881/CA




