
 

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

 ! "#$# % &%'($%) # *)#+!,,# $! )!+#"!-$%./# $! 0#-1!, 2 3 *)#*#,1#

-!,1! 1)%4%'5#6 *)#*#"#, 7"% 0!))%"!-1% 87! (-1!9)% $(0!)!-1!, 1!+-#'#9(%,

$% :!4 ,!";-1(+%< =,1% 0!))%"!-1% ("*'!"!-1% 7"% %)87(1!17)% $! )!0!)>-+(%

*%)% %, ($!(%, %87( !?*#,1%,<

@!,1! +%*A17'# B %*)!,!-1%$% 7"% $!,+)(./# +#"*'!1% $% %)87(1!17)%

87! "%1!)(%'(C% # *)#+!,,# $!,+)(1# -# +%*A17'# D< @% ,!./# E<F ,/# $!,+)(1#,

$!1%'5%$%"!-1! +%$% 7" $#, +#"*#-!-1!, $% %)87(1!17)%< @% ,!./# E<G

%*)!,!-1%H,! #, "#$!'#, I%*2!$7+! 87! ("*'!"!-1%" #, J7?#, $! 1%)!0%,

*%)% +%$% 7"% $%, !1%*%, $# *)#+!,,# $! )!+#"!-$%./#< @% K'1("% ,!./#

$# +%*A17'# ,/# $!,+)(1%, %, #*.L!, $! #1("(C%./# $%, 1%)!0%, $#, "#$!'#,

I%*2!$7+!<

 !"

#$%&'()(&$*

M ("*'!"!-1%./# $# ,(,1!"% 0#( )!%'(C%$% 7,%-$# % '(-97%9!" $! *)#9)%H

"%./# N%&%< M %)87(1!17)% B +#"*#,1% *#) 1)>, 1(*#, $! +#"*#-!-1!,6 $!,+)(1#,

% ,!97()O

F< P'(!-1!O 2!K-! 4%,(+%"!-1! %, (-1!)0%+!, -!+!,,Q)(%, *%)% # 7,7Q)(#

(-1!)%9()6 !-&(%-$# %, $(0!)!-1!, )!87(,(.L!, $! (-0#)"%./# 1%-1# %#,

,!)&(.#, '#+%(,6 +#"# %#, ,!)&(.#, 5#,*!$%$#, -% -7&!"< M'B" $(,,#6 ,/#

-!+!,,Q)(%, (-1!)0%+!, $! %+!,,# #, ,!)&(.#, 5#,*!$%$#, -% :!46 +#"# ,/#

#, $(0!)!-1!, ,!)&(.#, $! RSM2TU  !"#$%!& *!)1!-+!-1!, %, 0#-1!, 2 3

87! ,! *#$!)(%" %+!,,%)< V%"4B" !,1/# (-+'7A$#, #, %)1!0%1#, -!+!,,Q)(#,

*%)% ("*#)1%) 7" %)87(&# "'() +#" +#-1!K$# 2 3 !-+#-1)%$#, -%

:!4<

G< :!4O W +#"*#,1# *!'#, $(0!)!-1!, ,!)&(.#, $! $%$#, $(,*#-A&!(, -% :!4

87! 0#)-!+!" (-1!)0%+!, XVVS $! %+!,,# %#, $%$#,< =,1%, (-1!)0%+!,

)!+!4!" )!87(,(.L!, ! $/# +#"# )!,*#,1% 7" +#-Y7-1# $! $%$#, !"

0#)"%1# 2 3< R/# +#-,($!)%, -!,1%, (-1!)0%+!, )!,1)(.L!, Z 87%-1($%$!

$! )!,7'1%$#,6 1!"*# $! !,*!)% $! 7"% -#&% )!87(,(./#6 ! # -K"!)# $!

DBD
PUC-Rio - Certificação Digital Nº 1012654/CA



 !"#$%&' () *+"&,+,-$!./' 01

 !" # $%#& '() )!*+$&$,-(. /!" )( 0!& !  $'( 0! 1(2'("!" ! 3 #4)+'#0(

 #2532 ( #1!&&( #( 6"0$1! &!27" $1( "# 8!59 *+! :()"!1! 0$:!)!" !&

:()2#& 0! #1!&&#) (& 0#0(&.

;. <+%!2= > !?$& @"1$# 0! :()"!1!0()!& 0!  !1"(A(4$# "# "+%!2 B;C9 DE9

D;9 DFG9 '!)2$ ! #5& )#$) 1("1!$ (& *+! +2 +&+H)$( 1(2+2 "-( ')!1$&#

1("I!1!)9 1(2( '() !?!2'A(= > 2#"+ !",-( 0! +2  !"#$%&9 1("J4+)#,-(

0! +2 &!)%$0() 8!59 (+ 0! 5#"1( 0! 0#0(&9 ! # 3 0( 2!&2( '(&)*(&% *+!

1(" 32 !&'!1$J1#,K!& 1(2'A!?#& "!1!&&H)$#& '#)# )(0#) +2 #'A$1# $%(.

> "(&&# #)*+$ ! +)# 5!"!J1$#L&! ')$"1$'#A2!" ! 0( &!)%$,( 0! ')(1!&&#L

2!" ( '#)#A!A( ! 0$& )$5+60(9 *+! I#5$A$ # +2 1("M+" ( 0! 1(2'+ #0()!&

+&#"0( ( 2(0!A( N#'O!0+1! &(5)! ( P#0((' +&(,%*-&.

 

! #&&$29 '(&L

&$5$A$ # ( ')(1!&&#2!" ( 0! 4)#"0!& *+#" $0#0!& 0! 0#0(&. /!& #1#2(&

*+! !& ! 2(0!A( 3 $"0!'!"0!" ! 0( :()"!1!0() 0!  !1"(A(4$# "# "+%!2.

> #)*+$ ! +)# 0$&'("$5$A$Q# $" !):#1!& 0! 1(2+"$1#,-( 1(2 ( &!)%$,( 0!

#)2#Q!"#2!" ( "# "+%!29 0$)!1$("#0(& '#)# 1#))!4#) 0#0(& 0( +&+H)$( !

2#" !) # $":()2#,-( !& # 6& $1# 0(& ')(1!&&(& N#'O!0+1!. RA#  #2532

I#5$A$ # # 1)$#,-( 0! $"& #"1$#& %$) +#$& '#)# &!)%$0()!& 0! 5#"1( 0! 0#0(&

!2  )$'A#& ! 0! $"0!?#,-(9 '#)# #M+0#) "( ')(1!&&( 0! )!1(2!"0#,-( 0!

:(" !&.

<# S$4+)# D.T 2(& )#2(& (& 1(2'("!" !& 0# #)*+$ ! +)# ! 1(2( !A!&

$" !)#4!2 '#)# !? )#$) #& 0$:!)!" !& !" $0#0!& 0! $":()2#,-( "( ')(1!&&( 0!

)!1(2!"0#,-( 0! :(" !& O/S.

 !"!"

#$%&$'(')(* +$ #,-(')(

.&,-/012$ 3(4

U#)# ( 0!&!"%(A%$2!" ( 0# #'A$1#,-( 8!5 3 +&#0( ( '#0)-( N(0!A(L

V$& #LW(" )(A#0() X0( $"4A@& /-)%!012%*03-4$&-!!%& L NVWYBDZG9 *+! 3 +2 0(&

'#0)K!& 0! #)*+$ ! +)# 0! &(: [#)! 2#$& + $A$Q#0(& !2 ')(M! (& 8!5. \ ]')$"4

8!5 NVW +&(,%*-&.

!

3 #0( #0( "# $2'A!2!" #,-( 0# #'A$1#,-( 8!59 *+!

I#5$A$ # +2# ')(4)#2#,-( 1("&$& !" ! !2  (0#& (& "6%!$& ! '!)2$ ! # $" !4)#,-(

0#& 0$:!)!" !& 1#2#0#& 0# #'A$1#,-( BDDG. \ ]')$"4 8!5 NVW +&(,%*-&. #0( #

"( "6%!A 0# '!)&$& @"1$# 0! 0#0(& # P$5!)"# ! BD^G

"

9 *+!  #2532 3 +&#0( "(

0!&!"%(A%$2!" ( 0# #'A$1#,-( 8!5.

 

 !!"#$$ %&''"(%"%) *('+,$

!

 !!"#$$---(."+/0,.'1+)*('+,$

"

 !!"#$$---( /2*+0%!*('+,$

DBD
PUC-Rio - Certificação Digital Nº 1012654/CA



 !"#$%&' () *+"&,+,-$!./' 01

� � � � � � � � �	 
 ��  � � � � � �  � � �� � �  � � � �  �� � � � � � � � � � � � �� �  ! � " � ��  # $ ! � %� � � � � ��  � � � � �&  � ' �  �� � � � � �� �  ! � " � � �( � � � )  " * � + , - . / , 0 /1 2 , 3 4 5 - 0 2 6 7 8 6 5 4 - 90 / 9 : / 6 7 8 ; 2 0 /+ < 0 / = - ; > 2? : 2 9 6 @ : + A B < C + < 0 8 1 /: / , D < 5 8 1 2< - E / F? : 8 < 0 8 1 / CG � � � � H  � �I �  � � � �G � � � � H  � �� � � � ! J � $ � � � � � � � �� �  ! � " � � �( � � � )  " * �� � � � � ��  � � � � �&  � ' �  �� � � � � �K � � � � �� � % L � M � � �
: / 6 7 8 ; 2 0 /N 6 , - O / < - , / < 5 2? N , - O 2 < E / F: / 6 7 8 1 / P C

: / 6 7 8 ; 2 0 /Q - 3 A / 0 4 1 /? N , - O 2 < E / F: / 6 7 8 1 / P C

R S T U V W U

X Y Z [ [ \

V ] ^ U _ V ] ^ U _ ` U a
b - < 1 2 0 / c - 0 2 P0 / d 6 8 3 9 - P? : e N A f gB < 0 e 2 8 < 5 C

+ , - . / , 0 /1 2 , 3 4 5 - 0 2 6 7 8 6 5 4 - 90 / b - < 1 2 0 /c - 0 2 P 0 / d 6 8 3 9 - P? h 8 6 5 4 2 P 2 Ci �   " * � � �G � M  M J � M � �  �
N 6 j 4 8 7 2 0 4 , 3/ , A c k

 !"#$% &'() *$+#!,-,#$% .$/./0,%

* %.1!2%34/ 5-6 -0,7 2/8./0,% ./$ 9!:-$-;,-0 :#;2!/;%1!9%9-0 +#- 04/

%"$#.%9%0 -8 8<9#1/0= - >7 :/$%8 -?.1!2%9/0 ;/ 2%.@,#1/ A= -1%0 9-02$-B-8

% .$/./0,% 9/ .$/2-00/ 9- $-2/8-;9%34/ 9- :/;,-0 CD ' E0 8<9#1/0 +#-

2/8.F-8 G %.1!2%34/ 5-6 04/ %.$-0-;,%9/0 ;%  !"#$% &'H'l m n o p q r s t u v m w x y z { | } ~ x� � � z � � � � � � z �� � � } � � z ~ x � � z � � x �� � � } � � z ~ x � � ~ � � � ~ � } �� x � � � � z ~ } �� � � � � x y � � � � � � � � z �� � � � } ~ x� y z � z � � } � } � � x ~ x� z ~ } �� y x ~ x � � � z � � � } � � � � � z �
 !"#$% &'H) *.1!2%34/ 5-6

* 0-"#!$ 9-02$-B-8/0 / 8<9#1/ 9% 2/;I"#$%34/ 9% %.1!2%34/ 5-6= +#-

$-.$-0-;,% / ;J21-/ 9%0 :#;2!/;%1!9%9-0 /:-$-2!9%0 ;/ .$/2-00/ 9- $-2/8-;K

9%34/'

('  !"#"$%&'&() L%.,#$% !;:/$8%34/ 9% !9-;,!I2%34/ 9/ #0#7$!/= -0,%

!9-;,!I2%34/ +#- M%6!1!,% / #0/ 9/0 0-$B!3/0 9% ;#B-8'

H'  )*(+"!) D-I;- % 9-02$!34/ 9/ "$#./ 9- 2/8.#,%9/$-0 #0%9/0 ;/ .$/K

2-00%8-;,/ 9- 9%9/0' N-0,- 8<9#1/= %0.-2,/0 2/8/ % +#%;,!9%9- 9-

2/8.#,%9/$-0= %0 2%$%2,-$@0,!2%0 9/  !"#$!"%= - 9/ &'()$!"% #0%9/= 04/

9-I;!9/0' O/9-K0- 8%;,-$ 9!:-$-;,-0 2/;I"#$%3F-0 %,!B%0= 0-8 .$-2!0%$

DBD
PUC-Rio - Certificação Digital Nº 1012654/CA



 !"#$%&' () *+"&,+,-$!./' 01

 !"!#$% $!$&'() "!*)+ !( ,)") - .,!++)(!$/. 0'! . '+'1 %. - !,%+!

2)3! 4

54  !"#$!%&'"6 7+/! (8"'*. "!#$! ".%+ /%-.+ "! %$+/9$,%)+ :%();!$+<4 =(

/%-. !+-!,%)*%3)". $. (.". "! ),!++. >?@  !"# ! .'/ . "! %$"!A)BC.

! D'+,) "! ")".+4 7+/! (8"'*. )E'") ) "!#$% )+ ,) ),/! F+/%,)+ ".

$%& '%&( -) ) (!*&. ) .  !$"%(!$/. ". - .,!++)(!$/. ")+ %$+/9$,%)+4

G4 ()*)!%&'+)!#, -) ./01, -) #'*)2'6 H.(. 2.% "!#$%". $) +!BC. G4IJ

$. ,)-F/'*. GJ '( K'A. "! /) !2)+ L "!#$%". ,.(.6 '() +!0'M$,%) "!

!A!,'BC. "! - .,!++.+ N)->!"',!J '( )*!+,(& ! ) "!+, %BC. "! "% !/8 %.+

"! ) ()3!$)(!$/.J ,.(. 2.% %*'+/ )". $) @%;' ) G4G4 O) +!;'%$/! +!BC.

+C. "!/)*&)".+ .+ "%2! !$/!+ K'A.+ "! !A!,'BC. "! /) !2)+ N)->!"',!

'+)")+ -!*) ) 0'%/!/' )4

P4 .,!#) -) -'-,"6 QE'") "!#$% . /%-. "! ),!++. R 2.$/! "! ")".+

0'! . '+'1 %. !+,.*&!4 S) ) . ),!++. -. >?@  !"#J . )-*%,)/%T. U!D

-! (%/! ). '+'1 %. %$+! % ) =>V ". ) 0'%T.  !"# 0'! "!+!E) )$)*%+) !

)'/.()/%,)(!$/! !*! +! 1 ,)  !;)". $. D)$,. "! ")".+ "! / %-*)+ >?@4

7+/! D)$,. "! ")".+ L +'-. /)". -!*) %$+/9$,%) !+-!,%)*%3)") !( ")".+

>?@4 7+/! ) 0'%T.  !"# +! 1 "%+-.$%D%*%3)". !( '( +! T%B. WSQ>XV

(- #./-,4

S. !A!(-*.J ) =>V "!  !!"#$$%&''()*+,*!-.-(!-*'+&$/-0!1'$

21(0'+3+,$21(0'+3+,425!')!4+&3"*61"J !( 2. ()/. YZSJ .2! !,! %$[

2. ()BC. "! #*(!+ ". D)$,. "! ")".+ V%$\!"N?]4 7+/! ) 0'%T. L "!+[

,.(-),/)". ! ,)  !;)".4 W! !*! ,.$/%T! )*;'( 2. ()/. $C. +'-. /)".

-!*. D)$,. "! ")".+ !$/C. !*!+ +C. "!+,.$+%"! )".+ $. - .,!++.4 =>V+

0'! )-.$/)( -) ) ) 0'%T.+ ,.( !A/!$+C.  "2J A(*J $/J .^* .' //* +C.

,)  !;)".+ "% !/)(!$/! $. D)$,. "! ")".+ "! / %-*)+4

S) ) . ),!++. "! WSQ>XV (- #./-,J . '+'1 %. - !,%+) )-!$)+ %$"%,) 

) =>Z ". +! T%B.J +!( - !,%+) ,.$#;' ) $!$&'() %$+/9$,%) ,.(.

(- #./-,4

_4 3,!"0/#'"6 S! (%/! ) ;!+/C. "! "%2! !$/!+ /%-.+ "! ,.$+'*/)+ '+)")+

"' )$/! . - .,!++. "!  !,.(!$")BC. "! 2.$/!+J -) /! "!*)+ +C. *%+/)")+

$) /)D!*) G4I ". ,)-F/'*. G4 Q+ ,.$+'*/)+ +C. . ;)$%3)")+ +!;'$". )+

!/)-)+ 0'! !*)+ -) /%,%-)( ! -."!( +! (."%#,)")+ ! !+-!,%)*%3)")+ -!*.

'+'1 %.4

DBD
PUC-Rio - Certificação Digital Nº 1012654/CA



 !"#$%&' () *+"&,+,-$!./' 01

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

 !"# $%  !"#$%&!'( % &'(" )%*+,-% .#" $%"%/0#10%$#*%" 2#/"-*!,*

.)1,2.34%" 2#+)1%-." 2#+ +%/#" %"5#*3# $% ,+)1%+%/-.36# .-*.07" $# *%!"# $%

5!/2,#/.1,$.$%"8 & "%9!,*: $%"2*%0%+#" ." $,5%*%/-%" ,/-%*5.2%" $% )*#9*.+.36#

;!% <.=,1,-.+ # .2%""# .#" $,5%*%/-%" *%2!*"#" !".$#" /. .*;!,-%-!*.8

>8  !"##$ %$ &%'!$ (" (%($# )"*%!+$'%*? @. "%36# $% &)1,2.36#

A%= B8>8>: $%C/%D"% # !"# $% E,=%*/.-% FBGH /. )%*","-I/2,. $#" $.$#"8

 E,=%*/.-% 7 !+  !"#$%&!'(  JK L)*+$,-./$0"-1&2"0 3"44125 M #!

K.)%.+%/-#  =N%-#DJ%1.2,#/.1 ).*. .+=,%/-%" O.0. FBPH8

&" =,=1,#-%2." $% K.)%.+%/-#  =N%-#QJ%1.2,#/.1 5.R%+ # +.)%.+%/-#

$% -.=%1." ).*. 21.""%"8 S% # =./2# $% $.$#" )#""!, !+. -.=%1. 2<.+.$.

,$'#-*.%: . .)1,2.36# )*#0.0%1+%/-% )#""!,*T !+. 21.""% $%/#+,/.$.

,$'#-*.%8 U"". 21.""% $%C/,*T .-*,=!-#" ;!% "6# !".$#" ).*. *%2%=%* %

.1-%*.* #" $.$#" $#" 2.+)#" $." -.=%1.": .17+ $% +7-#$#" ).*. #)%*.*

"#=*% #" .-*,=!-#" $. 21.""% FBPH8

 =./2# $% $.$#" *%1.2,#/.1 !".$# 7 KVSWX

 

: =./2# $% $.$#" )#)!1.*

%+ )*#N%-#" )%;!%/#" % /. +.,#*,. $% -,)# Y%=8

Z8  !"##$ %$# /"01+2$ '% 3-1"4? '.*. 2#/C9!*.* % !".* *%2!*"#" /.

/!0%+ 7 /%2%""T*,# 2*,.* !+. ,/-%*5.2% ;!% .="-*., . %"-*!-!*. $#"

$,5%*%/-%" "%*0,3#" ;!% $,")#/,=,1,R.+ %"-%" *%2!*"#"8

@# 2."# $# 5#*/%2%$#* $% *%2!*"#" /. /!0%+ 6#"7&2 8$* 9$!.

:1,$(L&YSM

!

: %1% $,")#/,=,1,R. !+. =,=1,#-%2. ;!% $T .2%""# .#" *%2!*"#"

%+ $,5%*%/-%" 1,/9!.9%/" $% )*#9*.+.36# F[\H8 U"-. =,=1,#-%2. 7 .$.)D

-.$. ).*. !".* #" $,5%*%/-%" "%*0,3#" ;!% %"-% 5#*/%2%$#* #5%*%2%: 2#+#

)#* %]%+)1#?

6#"7&2 ;0"(-1, <&#4=-$ <0&=> LU^ZM? _ !+ "%*0,3# $. Y%= ;!%

5#*/%2% !+. 2.).2,$.$% $% 2#+)!-.36# *%$,+%/",#/T0%1 /. /!0%+8

U1% $%C/% # .+=,%/-% 0,*-!.1 2#+ # ","-%+. #)%*.2,#/.1: #" "%*0,3#":

% . ),1<. $. )1.-.5#*+. $% .)1,2.-,0#" %],9,$. ).*. # .)1,2.-,0#

<#")%$.$# FB\H8

6#"7&2 91#40$ 9-&!"5$ 9$!:1,$ LS[M? #̀*/%2% !+. ,/-%*5.2% ",+)1%" $%

"%*0,3# A%= ;!% )#$% "%* !".$. ).*. .*+.R%/.* % *%2!)%*.* ;!.1;!%*

;!./-,$.$% $% $.$#": . ;!.1;!%* +#+%/-# % $% ;!.1;!%* 1!9.* /.

Y%= FB\H8

 

 !!"#$$%%%&'()*+&,-'$

!

 !!"#$$.%)&.'./-0&,-'$

DBD
PUC-Rio - Certificação Digital Nº 1012654/CA



 !"#$%&' () *+"&,+,-$!./' 0(

 !"#$% &'"()*+ ,"-./01+/  !"#$% & '( )*+,-./ 0*1 2'* 3*+(-4*

5) *(3+*)6)7 3*)2'-)68/+*)7 696:-)46) 8* 868/) * 8*)*9,/:,*8/+*)

3+/;*))6+7 8* (/8/ <=;-: * *;/9>(-;/7 ?+698*) 2'694-868*) 8* 868/)@

!:* '4-:-A6 '(6 *)4+'4'+6 B68//3 CDEF G/)3*86867 )*98/ *H*;'4686

96 -9<+6*)4+'4'+6 8* *);6:6 86 0*1 8/ I(6A/9 !JK * I(6A/9 LD

CMNF@

!)46 -94*+<6;* O ')686 )/(*94* ;/( I0L7 (6) /<*+*;* 4/86) 6) ;636;-P

868*) 8* )* 686346+ ;/( 2'6:2'*+ /'4+/ </+9*;*8/+ 8* )*+,-./) 96 9',*(@

D@  !"##$ %$ &%'!$ (" (%($# ") *+,-.%#% !H-)4*( 8-<*+*94*) 23"!/4$35(

* 1-1:-/4*;6) 2'* 8Q/ )'3/+4* 6/ 8*)*9,/:,-(*94/ 8* 63:-;6.R*) 36+6 6

0*1 L*(S94-;6 ;/(/ * "':?6+6

 

7 L*)6(*

!

* T*96

"

CMUF@

V6+6 / 6;*))/ 5) </94*) 8* 868/) #WX7 6 6+2'-4*4'+6 ')6 T*96 CMKF@ T*96 O

'( 23"!/4$35( 36+6 T6,6 * </- 8*)*9,/:,-8/ 9/) :61/+64Y+-/) 86 6/4'/))7

8"+5"30

#

64O KNNZ7 8*)8* *94Q/7 T*96 O 8*)*9,/:,-86 * )'3/+4686 3/+ '(6

;/('9-868* 8* ;Y8-?/ 61*+4/  8/ -9?:[) $-/% ($13+/$@

T*96 +*3+*)*946 ?+6</) #WX ;/(/ '( (/8*:/ 61)4+64/@ \*( )'3/+4* 36+6

6+(6A*96(*94/ 8/ ?+6</ *( (*(Y+-67 *( 169;/ 8* 868/) +*:6;-/96: *

*( 169;/) *)3*;-6:-A68/) *( 4+-3:6)@ T*96 )'3/+46 #WX7 #WXL * ]0^

* -9;:'- 6 3/))-1-:-868* 8* :*+ * *);+*,*+ *( </+(64/) #WX_`"^7 aD

* a\+-3:*) CMUF@ T*96 6:O( 8* 86+ 6;*))/ ,-6 IVb) 6/) ?+6</) #WX *

]0^7 ;/9)*?'* <6A*+ ;/9)':46) LVI#c^ 8-)4+-1'd86) ')698/ / (/4/+

8* ;/9)':46) I#c CMUF@

I) ;636;-868*) 8* 6;*))/ 8-)4+-1'd8/7 :*-4'+6 8* </+(64/) #WX * )'3/+4*

8* 6+(6A*96(*94/ *( (*(Y+-6 )Q/ ')68/) 3*:6 9/))6 6+2'-4*4'+6@

e@  !"##$ %$ #"+/,0$ (" ,'("1%02$ " &3#!% (" (%($#% ] )*+,-./

8* -98*H6.Q/ *)4= )'3/+468/ 3/+ L/+:

$%

7 CeMF@ ] L/:+ O '( (*;69-)(/

8* -98*H6.Q/ * 1');6 4*H4'6: 8* ;Y8-?/ 61*+4/7 (694-8/ 3*:6  -"+9/

:$2)4"3/ ;$10")*$%

$$

CDfF * 16)*68/ 96 1-1:-/4*;6 ^';*9*

$&

@ !:6 /<*+*;*

+*;'+)/) )/g)4-;68/) 8* -98*H6.Q/ * 1');6 4*H4'6: ;/(/% 1');6 ;/(

/3*+68/+*) 1//:*69/)7 1');6 *)3*;dg;6 3/+ ;6(3/7 9*<9'*<9)*%< )/1+*

/ +*)':468/ 86 1');67 36?-96.Q/ 8/ +*)':468/ 86 1');67 2"+/)( )/1+* /

+*)':468/ 86 1');67 +"+9*%< 8* 1');67 -94*?+6.Q/ ;/( 169;/ 8* 868/)

 

 !!"#$$%%%&'()*+,+&-,*$

!

 !!"#$$%%%&-"./,01&-,*$

"

 !!"#$$2./+&+"+3 .&-,*$

#

 !!"#$$%%%& ")& "&3-'$

$%

 !!"#$$)(3./.&+"+3 .&-,*$4-),$

$$

 !!"#$$%%%&+"+3 .&-,*$

$&

 !!"#$$)(3./.&+"+3 .&-,*$

DBD
PUC-Rio - Certificação Digital Nº 1012654/CA



 !"#$%&' () *+"&,+,-$!./' 01

 !"#$%&'#%()  !*"%$#+,& -! .#(!( -! -#-&() %'/! 0#$! -! #-1%'%(/ #+,& 2!.)

!/$345673

8# # & #$!((& #& 9&" ) # # :;%/!/; # #* !(!'/#-# ;(# # <8= 9&" > 45673

? 9&" > @ ;1# <8= 0!%/# !1 ><A< :;! *! 1%/! # $&1;'%$#+,& $&1

9&" ! &$;"/# -!/#"B!( -# #'C"%(! ! $&-%D$#+,& -#( 1!'(#E!'( -! %-# !

F&"/# !'/ ! # #*"%$#+,& ! 9&" 3 G# H%E; # I3J @ #* !(!'/#-# # # :;%/!/; #

$&'$!%/;#" -! 9&" 3 ? 9&" @ -%(*&'%.%"%K#-& !1 ;1# #*"%$#+,& 2!.) &'-!

& ;(;C %& *&-! %'/! #E% -% !/#1!'/! $&1 & L'-%$! -! -&$;1!'/&(3

9=MN' $&1& 0&% -!($ %/& '# (!+,& 5353O) -& $#*L/;"& 5) @ ;1# !P/!'(,&

-! Q;$!'!) :;! -# (;*& /! R %'-!P#+,& -! $&"!+S!( -! -&$;1!'/&(

(!1%!(/ ;/; #-&(3 N"! $&1*"!1!'/# Q;$!'! $&1 $&'(;"/#( -! /%*& MTH

! ;1# !D$%!'/! %'-!P#+,& -! -&$;1!'/&( $&1 ;1 'U1! & # .%/ C/%F& -!

1!/#-#-&( 46J73

H%E; # I3JV < :;%/!/; # $&'$!%/;#" -! 9&" 4657

W3  !"##$ %$ &'()!" #"*+',)!$ '% -".V 8# # & #$!((& #& L'-%$!

(!1X'/%$&) ;1# %'/! 0#$! @ #-#*/#-# *# # !'$#1%'B# #( -%0! !'/!(

.;($#( E! #-#( *!"& * &$!((& * &*&(/&3 ? L'-%$! (!1X'/%$& #/;#"1!'/!

;(#-& *!"# # :;%/!/; # @ & 9%'-%$!3

9%'-%$! @ ;1# %'0 #!(/ ;/; # -! %'-!P#+,& :;! -%(*&'%.%"%K# &( -#-&(

#/ #F@( -! ;1  !" #$%&'(!&) ! ;1# <8= *# # !'$&'/ # 0&'/!( -!

DBD
PUC-Rio - Certificação Digital Nº 1012654/CA



 !"#$%&' () *+"&,+,-$!./' 00

 ! "# $"%" !&'()*"# +,- . /01+23  !"#$%!&' 45678 1 109 (#! ! :!&!

.;*)!& !# &.'()#)<=.#  . >(#$! ? /); )$.@A

 !

4BC78 1 109 /); )$.@A #(:"&D!

"#  )E.&.;D.# #.&*)<"# '(.  )#:";)>)F)G!% "#  ! "#  . /); )$. 4BC78 1

/); )$.@A :" . #.& ! !:D! ! :!&! #(:"&D!&  )E.&.;D.# H; )$.# #.%I;D)$"#8

J )%:"&D!;D. &.##!FD!& '(. /9+K; E")  .#.;*"F*) " :!&! #.& " %"D"&

 . >(#$!  . /); )$.8 1##)%L /9+K; M!>)F)D! ! ); .N!<O"  . P&!; .#

'(!;D) ! .#  .  ! "# #.%).#D&(D(&! "#L $";#(FD!# . !D(!F)G!<=.# .%

D.%:" &.!FL !##)% $"%" >(#$!#  )#D&)>(H !# 4BQ78

 !"!#

$%&'%()(*)+ ,)-

1 ;"##! !&'()D.D(&! $";#(%. &.$(&#"#  )#:";H*.)# ;! R.> . .#D.# &.$(&#"#

 .*.% #.& ); )$! "# :.F" (#(S&)"8 T# &.$(&#"# :" .% .#D!&  )#:";H*.)# .%

E";D.#  .  ! "# +,-L '(. #O" &.:&.#.;D! "# ;"&%!F%.;D. :"& (% /01+23

 !"#$%!& "( !&'()*"# +,- "()#8 KF.# #O"  )#:";)>)F)G! "# .% #.&*) "&.# R.>

. :" .% #.& !$.##! "# (#!; " ! U+9 '(. "# ) .;D)V$!8

1 !&'()D.D(&!  . ;"##! E.&&!%.;D! $";#) .&! !FP(%!# &.#D&)<=.# '(.

(%! E";D.  .  ! "# !:F)$! #">&. &.$(&#"# $";D) "# ;.F!8 +.#D&)<O" $"%"W X)Y

! '(!;D) ! .  . &.#(FD! "#L ;" $!#"  . ,Z0. )! ? F)%)D! ! .% 5[[[[ . .%

 !"!#$%&'#!(#)* ! 6[[8 X))Y T D.%:"  . .#:.&! :!&! (%! ;"*! &.'()#)<O" ?

(%! &.#D&)<O" '(.  .*. #.& $";VP(&! ! ;! );D.&E!$.  . !$.##"L !##)% :" .%"#

%.FM"&!& ! $"F.D!  .  ! "#8 X)))Y T ;\%.&"  . D.;D!D)*!# '(. (%! $";#(FD!  .*.

#.& .N.$(D! !L )#D" '(!; " " #.&*)<"  .  ! "# /01+23  !"#$%!& ;O" .#D.]!

 )#:";H*.F8 K#D!# $";#) .&!<=.# !E.D!% " D.%:"  . :&"$.##!%.;D" . ;H*.F  .

.E.D)*) ! .  " :&"$.##"8

T !$.##" !"# &.$(&#"# $";D) "# ;" H; )$. #.%I;D)$" ?  .V;) " D!%>?% :"&

&.#D&)<=.#  . !$.##"8 T /); )$. F)%)D! "# &.#(FD! "#  . (%! >(#$! :"& :SP);!#8

U%! >(#$! :" . &.$(:.&!& 5[[ :SP);!#L $! ! :SP);! &.$(:.&! ! $";D?% 5[

&.#(FD! "#8 K% D"D!F ;" /); )$. :" .%"# &.$(:.&!& 5[[[ &.#(FD! "#8 0"&?%L

D.%"# '(. $";#) .&!& '(. " !$.##" ! (%! ;"*! :SP);! $"&&.#:"; . ^ (%! ;"*!

&.'()#)<O"8

 !"!.

$%&'%()(*)+ (/ 012)&

1 !&'()D.D(&!  .#.;*"F*) ! !:&"*.)D! &.$(&#"# ;! ;(*.% . .#D.# &.$(&#"#

#O"  )#:";)>)F)G! "# :"& :&"*. "&.#  . D.$;"F"P)! !D&!*?#  .  )E.&.;D.# #.&*)<"#8

1 *)+,$! - . / 01%2 '  )#:";)>)F)G! D&_# #.&*)<"# '(. #O" $";#(%) "# :.F!

!&'()D.D(&!W K`6L /Q . Ka08 1 K`6  )#:";)>)F)G! &.$(&#"#  . $"%:(D!<O"L " /Q

 !

 !!"#$$%&'()*&&*+()%&,$"$-./'.%(01$

DBD
PUC-Rio - Certificação Digital Nº 1012654/CA



 !"#$%&' () *+"&,+,-$!./' 01

 !"#$#%! & !'(!)*+!(*+%& +*,*--.'#& /!'! ,!''*0!' &- 1!1&- * & 234  !"#$#%!

! ,&(/5%!67& 1* 1!1&- #+%*+-#8&- 91& #+0$:-  !"! #$"%$&'(% )*+,-"'$. ;< =

-*05#' 1*-,'*8*>-* ,&(& ? 5-!1& ,!1! 5( 1*-%*- -*'8#6&-<

@<  !"#$%&% '! "&()#*+,-& ./012A B&(& C&# 1*D+#1& !+%*'#&'(*+%*E !

!'F5#%*%5'! ,&+-#1*'! 1&#- %#/&- 1* #+-%G+,#!-< H& 2BI 5(! #+-%G+,#! ?

+&(*!1! ,&(& /+!0*$ 1!23'$% #+!.% 9=3J; KLMNA

J+-%G+,#! /!'! & !,*--& OPQ 4-+,A 2-%! #+-%G+,#! ? 0*'!1! 5-!+1&

5(! =3J F5* ,&+%?( ,&(& R#-%*(! S/*'!,#&+!$ T#+5U * & &*5"6!7%

+*,*--.'#& /!'! *U*,5%!' 5( -*'8#1&' V#'%5&-&

 !

< V#'%5&-& ? 5(

"!+,& 1* 1!1&- *( %'#/$!- KWLNE F5* ,&+%?( %&1!- !- ,!/!,#1!1*-

+*,*--.'#!- /!'! ,!''*0!' 1&,5(*+%&- OPQ * ,&+%! ,&( 5( -*'8#6&

1* R4=OXT %$4,*'$"< V#'%5&-& C&'+*,* -5/&'%* ! C&'(!%&- ,&(&A

'1CE U($E +%E &Y$ &5 %%$E * /&--5# 5(! ,!'0! 1* 1!1&- *( (!--! KWLN<

J+-%G+,#! /!'! ! #+1*U!67& * ! "5-,! 1* 1!1&-A = #+-%G+,#! 1* #+1*U!67&

,&+%?( ,&(& -#-%*(! &/*'!,#&+!$ T#+5U * & -*'8#1&' R&$' /!'!

!%*+1*' & -*'8#6& 1* #+1*U!67& * "5-,!<

I< 3$(+4!5+(!5*& .672A S -*'8#6& 1* !'(!)*+!(*+%& &C*'*,* -5/&'%*

Z ,!'0! 1* 1!1&- 1& /'&,*--& /'&/&-%&E 1*-,'#%& +& ,!/[%5$& !+%*'#&' *

/!'%#,#/! !%#8!(*+%* +& /'&,*--!(*+%& 1* 1!1&-<

\< 8$&"!%%+(!5*& '! '+'&% 95*!5%9:&% ./;82A 2-%* -*'8#6& *U*,5%!

&- /'&,*--&- 3!/O*15,* 1* 8%7!9:* 4% ;&"!"<&"'2!E ;&2*=3! 4% 2=!&&%&

* ;&2*=3! 4% '$4'(<4-*&< 4!'%* 1*-%*- /'&,*--&- C&'!( 1*-,'#%&- +& ,!/[>

%5$& ]< H! -*05#+%* -5"-*67& !/'*-*+%!>-* ! (&1*$& 3!/O*15,* 1*-%*-

/'&,*--&-<

H& 1*-*+8&$8#(*+%& 1&- (&1*$&- 3!/O*15,* 1*-%* %'!"!$ & ? 5-!1& &

57!+%6*7> ^!1&&/ K\LN< S ^!1&&/ /*'(#%* ! ,'#!67& 1* 5( *,&--#-%*(!

1* +*0_,#&- "!-*!1&- *( 1#-%'#"5#6`*- *-/*,[D,!- * & -5'0#(*+%& 1*

-*'8#6&- *( +58*(E ,&(& & /+!0*$ ;=!&"'2 1!,?%4-2%< S /+!0*$

;=!&"'2 1!,?%4-2% /*'(#%* %'!%!' 1!1&- *( (!--! 9+*( -_ !- *(/'*-!-;

-*( 1*(!+1!' !F5#-#67& 1* -*'8#1&'*- C[-#,&-< H*-%* (&1*$&E & 5-5.'#&

1*-*+8&$8* 5(! !/$#,!67& ^!1&&/ * ! '&1! *( ,#(! 1! +58*( 1! /+!0*$

K\LN<

 !

 !!"#$$%&'!()*)+)",-.&-/*0+1)2$

DBD
PUC-Rio - Certificação Digital Nº 1012654/CA



 !"#$%&' () *+"&,+,-$!./' 01

 !"

#$%&'$ #()*&%+,& %$ )-$,&..(/&01$ )-$)$.1$

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

'$%,#-)( . "!#/( )01$&$! '(2 -2 2(&")( 3$%4"&-'"5 6 +"'"!!7*0( *"!!$)#$*

8-" "!#"! 2(&")(! !/( 1"+9*0'(! " %(&"2 !"* -!$&(! 0+&"%"+&"+#"2"+#" &$

$*8-0#"#-*$: 0!#( !(;*" -2 $2;0"+#" <$&((%5  !"1-0* &"!'*"="2(! (! 2(&")(!

3$%4"&-'" &$ $*8-0#"#-*$ &">+0&$ +"!#" '$%,#-)(?

@5  !"#$%& '! ()*#*+)*,-#

A 2(&")( 3$%4"&-'" &$ B"*$C/( &" "!#$#,!#0'$ *"'";" -2$ )0!#$ &"

'(+!-)#$! $*2$D"+$&$! +( !"*=0C( &" $*2$D"+$2"+#( EFGH: '(2( "!'()I"*

$! '(+!-)#$! &"!#$ )0!#$ J(0 &"!'*0#( +$ !"C/( .5K: +( '$%,#-)( . 5 L$&$

'(+!-)#$ 9 $#*0;-,&$ $ -2  !""#$5 M(  !""#$ $ '(+!-)#$ 9 "N"'-#$&$

-!$+&( O"+$ !(;*" $ J(+#" "!'()I0&$ %")( -!-7*0( " 8-" *"'-%"*$ (!

*"!-)#$&(! "2 J(*2$#( &" #*0%)$!5  ! #*0%)$! !/( *"-+0&$! "2 &('-2"+#(!

&( #0%( &" ')$!!"! " &" #0%( "!#$#,!#0'$ '(2( !" $%*"!"+#$ +$! #$;")$! P5@

" P5K *"!%"'#0=$2"+#": +( $%Q+&0'" P 5 B"*$&(! (! &('-2"+#(!: F()*O

"+=0$ '$&$ -2 &")"! $( !"*=0C( &" 0+&"N$C/(5  R01-*$ S5. $%*"!"+#$ (

2(&")( 3$%4"&-'" &$ 1"*$C/( &" "!#$#,!#0'$!5� �� �� �� � � �� �� �� �� � � � � � � ��   ¡ � � � ¢ £ ¤ � ¡ ¥ ¦ � � ¡
§ � ¨ ¨ ¢ � ¡ © � � ¢ ª � « ¬ ¤ ® ¯ ® °

R01-*$ S5.? 3(&")( 3$%4"&-'" &$ 1"*$C/( &" "!#$#,!#0'$!

K5 ()-&./# '! -.#))!)

A 2(&")( 3$%4"&-'" &$ "!'()I$ &" ')$!!"! *"'";" -2$ )0!#$ &" ')$!!"!

'(+#0&$! +( !"*=0C( &" $*2$D"+$2"+#( EFGH5 A %*('"!!( &" "!'()I$ &$!

')$!!"! J(0 &"!'*0#( +$ !"C/( .5T: +( '$%,#-)( .5 A U-N( &" #$*"J$!

3$%4"&-'" 9 '(2%(!#( %(* #*Q! %$!!(! &" "N"'-C/(: '(2( 0)-!#*$ $

R01-*$ S5T5  !"1-0* &"!'*"="2(! "!#"! %$!!(!?

E$H L(+#$1"2 &" 0+&0=,&-(!? 6 +"'"!!7*0( *"$)0D$* -2$ '(+#$1"2 &(!

0+&0=,&-(! 8-" %"*#"+'"2 $ -2$ ')$!!"5 L(2( 9 ( '$!( &" VP%"&0$:

(+&" "N0!#"2 ')$!!"! 8-" "N'"&"2 ( =$)(* &" 0#*&": 8-" )020#$ $

DBD
PUC-Rio - Certificação Digital Nº 1012654/CA



 !"#$%&' () *+"&,+,-$!./' 01

 !"#$%&"&' &' (')!*$"&+) ('$+(#"&+) ,'*" -+#$' &' &"&+). /+0(' 1"&"

 !""#$ !2" 1+#)!*$"  1+(('),+#&'#$' " !2" 1*"))' ! 3 '4'1!$"&"

,+( 5'#" )+0(' " -+#$' &' &"&+) ')1+*6%&". /' ") 1*"))') '41'&'2 +

"#$%& &" -+#$'7 !2 1+#8!#$+ &' 1+#)!*$")  ' 3 9'("&" ,"(" '4$("%(

+) %#&%:;&!+) &" 1*"))' !7 !)"#&+ " ,(+,(%'&"&' %&'#( &' /<=>?@.

= *%)$" &' 1+#)!*$") 3 )"*:" #+ )'(:%A+ &' "(2"B'#"2'#$+ "$(":3)

&+) $#)*+#$'.

C0D E+*'$" &' %#&%:;&!+)F E"&" 1+#)!*$"  ' 3 "$(%0!;&" " !2  !""#$ ' "

1+#)!*$" 3 '4'1!$" 1+2 5'#" ,"(" '4$("%( +) %#&%:;&!+) &" ('),'1$%:"

1*"))' . G) $#)*+#$' H*$("2 +) %#&%:;&!+) &!,*%1"&+) ' +) '#:%" "+

)'(:%A+ &' "(2"B'#"2'#$+.

C1D G,'("AI+  #$,# F J')$' ,"))+ 1"&" %#&%:;&!+ 3 "$(%0!;&+ " !2

 !""#$. E"&"  !""#$ '4'1!$" !2" +,'("AI+  #$,# 1+2+ 2+)$(" "

H9!(" K.L7 &'$"*6"&" #" )'AI+ K.M. G) (')!*$"&+) &" +,'("AI+  #$,#

)I+ '#:%"&+) &%('$"2'#$' "+ )'(:%A+ &' %#&'4"AI+ "$(":3) &' /+*(57

!)"#&+ " ')$(!$!(" &' &+1!2'#$+ &" $"0'*" N.O.± ²± ³± ´± µ ¶ ´¶ ²¶ ³¶ ²· ¸ ¹ º » ¼ » ½¾ ¿ À ¹ » ¼ ÁÂ Ã » À À Á À Ä Å Æ Ç È É Ê Ë Ì
Í Î Ï Ð Ñ Ð Ò Ó Ò Ô Õ Ö Ó × Ø Ù Ú Ó Ù Ö Ò Ó Û Ù ÜÝ Ú Û Ò Ô Õ Ö Ó Þ Û Ù Ý Û ß à

¶ á ²¶ á ³¶ á ´¶ á µÍ â Î Ú Ð Ñ Ð Ò Ó Ø Ù Ú Ó Ù Ö Ò Ó Û Ù ã ä Ð å Ð Þ Û Ù Ý Û ß àÔ æ æ Ú Ð Ó ç è ç ß ç é ê ç ë ç ì í î ì é ï
ð ²ð ³ð ´ð µë Î ñ å Ô Ò Ð Ú Ú Ô ë Ð å ò Ð· ¸ ¹ º » ¼ » ½¾ ¿ À ¹ » ¼ ÁÂ ó ¸ À ô Ã ¹ » À · ¸ ¹ º » ¼ » ½¾ ¿ À ¹ » ¼ Áõ ¸ ¼ ¿ ö ÷ ¼ ô ó À

ø É ù ù Ç ú û ü Ç Æ ý þ Ç ú û ø É ù ù Ç ú û ü Ç Æ ý þ Ç ú û ø É ù ù Ç ú ûÿ � � � � ÿ � � � � � � ÿ � � � � � � ÿ � � � � ÿ � � � �
P%9!(" L.MF Q+&'*+ Q",>'&!1' &" ')1+*6" &' 1*"))')

<+(  !')$R') &' +$%2%B"AI+7 ,+&'S)' "$(%0!%( 2"%) &' !2" +,'("AI+

 #$,# " !2  !""#$7 ' "))%2 1+*'$"( " %#-+(2"AI+ &' :T(%+) %#&%:;&!+)

,"("*'*"2'#$'. U)$"  !"#$%&"&' &' +,'("AR')  #$,# 3 *%2%$"&" ,'*"

1","1%&"&' &" 2'2V(%" &+ ('1!()+ +#&' )I+ '4'1!$"&+) +) ,(+1'))+)

W"&++,.

O. ()*%+,# -. /0-/12-3%)

G 2+&'*+ Q",>'&!1' &" ')1+*6" &' %#&%:;&!+) ('1'0' !2" *%)$" &'

%#&%:;&!+) 1+#$%&+) #+ )'(:%A+ &' "(2"B'#"2'#$+ C/OD. = ')1+*6" &'

%#&%:;&!+) -+% &')1(%$" #+ 1",;$!*+ K #" )'AI+ K.K. G X!4+ &' $"('-")

DBD
PUC-Rio - Certificação Digital Nº 1012654/CA



 !"#$%&' () *+"&,+,-$!./' 01

 !"#$%&'$ $()* '+,"+()+ "+- %+.( "!((+( %$ $/$'&01+2 '+,+ .3&()-! !

4.5&-! 6767 8 ($5&.- %$('-$9$,+( $()$( "!((+(:

;!< =/)-!01+ %$ .>%.9?%&+(: @!%! .>%.9?%&+ %! 3.()! %$ $>)-!%! A

!)-.B&?%+ ! &,  !""#$2 $, '!%!  !""#$ ! 8CD E+3-F $>9.! &,!

'+>(&3)! %$ B&('!  "!-! + ?>%.'$ G&$ !-,!H$>! +( %!%+( '+3$)!%+(

"-$9.!,$>)$7 I$ '!%! .>%.9?%&+ (1+ $/)-!?%+( !( "!3!9-!(J'K!9$ ($J

5&>%+ + )."+ %$ B&('! $('+3K.%+7 L( )."+( %$ B&('! (1+ !"-$($>)!%+(

>! 4.5&-! M7N7 @!%! '+,B.>!01+ %!( "!3!9-!(J'K!9$ -$"-$($>)! &,!

B&('!  !2 !((.,2 &,! 3.()! %$ B&('!( "+- '!%! .>%.9?%&+ A 5$-!%! $

$>9.!%! !+ ($-9.0+ %$ !-,!H$>!,$>)+7

;B< O&('! "+- "!3!9-!J'K!9$: @!%! B&('!  ! A !)-.B&?%! ! &,  !""#$7

=, '!%!  !""#$ ! 8CD E.>%.'$MF $>9.! ! '+>(&3)! !+ ?>%.'$

($,P>).'+ "!-! $/)-!.- +( .>%.9?%&+( %! B&('!7 L( -$(&3)!%+( (1+

$>9.!%+( !+ ($-9.0+ %$ .>%$/!01+ "+- E+3-F2 &(!>%+ ! $()-&)&-! %$

%+'&,$>)+ %! )!B$3! O7Q2 >+ !"R>%.'$ O7� �� �� 	� 
 � 	� �� �� ��  � � � � � �� � � � � � ��  � � � � � � � � � � � �  ! " # $
% & � � � � % ' & ( ) * ( + * ( , - - - * ( 

� . �� . �� . 	� . 
�  � � � � � �� � � � � � �/ � � 0 � � � �1 � � 2 �
3 ! 4 4 � 5 6 7 � � 8 9 � 6 3 ! 4 4 � 5 6: ; < ; = > ? @ A B C @ B D E E E B F G H I J K L M N K M O P P P M Q R S

4.5&-! 676:  +%$3+  !"#$%&'$ %! B&('! %$ .>%.9?%&+(

 !"

#$%&'( )' *+,-,./%0*

L ,+%$3+ %$  !"#$%&'$2 %$S>.%+ >! ($01+ T7M2 %+ '!"?)&3+ T2 -$G&$-

%$ &, '+>U&>)+ %$ '+>S5&-!0V$( "!-! %.()-.B&.- + "-+'$((!,$>)+ $>)-$ !(

%.W$-$>)$( )!-$W!(7

8( -$()-.0V$( %$ '!%! &,! %!( )$'>+3+5.!( &(!%!(2 %$9$, ($- (.>J

'-+>.H!%!( U&>)+ '+, !( '!"!'.%!%$( %+ ,+%$3+  !"#$%&'$7 8 ($5&.- %$(J

'-$9$,+( !( +"0V$( %$ +).,.H!01+ G&$ (1+ >$'$((*-.!( '+>S5&-!- "!-! '!%!

&,! %!( $)!"!( %+ "-+'$((+ "-+"+()+7

DBD
PUC-Rio - Certificação Digital Nº 1012654/CA



 !"#$%&' () *+"&,+,-$!./' 01

 !"#$% &# '%"()*+&%$#,-  !"# $%&'$ ( $)*+,#"-*+# ./ 0#1# "#*.2#

3#%4.150. . 1.%.61. 1$! *.05*!$! 1+!%$678.+! . 1#! 9+/+"#&:.! 1#! ".0;

6$9$,+#! 5!#1#!<  !"# $%&'$ #)$*1# "#/)(/ #! 0#%#0+1#1.! 1$  !"#$!"%

5!#1$<

 !"#$% &# ./01+, (%$  !""#$ - = %*+60+%#9 0#*#0".*7!"+0# 1$ /$1.9$

3#%4.150. ( # 1+8+!'$ 1$ 8$95/. 1# +62$*/#&'$ >5. !. %*.".61. %*$;

0.!!#* ?@@A<  !"# 0#*#0".*7!"+0# #B51# # 1+!"*+)5+* # 0#*,# 1. %*$0.!!#;

/.6"$ 1. 0#1# "#*.2# 3#%4.150. ?@@A< C#)+9+"#61$ # $%&'$ 1. #"*+)5+*

5/# >5#6"+1#1. 1. 9+6D#! # 0#1# "#*.2# &!''%"E 0$6!.,5.;!. $"+/+F#* $

"./%$ $0+$!$ 1# 0#1# "#*.2#<  !"# $%&'$ 1. +62$*/#&'$ .!"G 2$*"./.6".

*.9#0+$6#1# 0$/$ $ 8$95/. .!"+/#1$ 1# +62$*/#&'$<

2#"(% &# #,(#$+ &# )"+ 0%3+ $#4)/,/56%- = 1+!%$6+)+9+1#1. "#6"$ 1$

!.*8+&$ 1. HI=4JK %(#')*(+E >5#6"$ 1$ !.*8+&$ 1. +61.L#&'$ 1. H$9*

. 1$ H+61+0. 1.%.61./ 1# >5#6"+1#1. /GL+/# 1. *.>5+!+&:.! >5. .9.!

%$1./ #".61.*< H. # $%&'$ 1. 1.M6+* 5/ "./%$ 1. .!%.*# 2$* D#)+9+"#1#E

0#!$ 5/# *.>5+!+&'$ 2#9D. %$*>5. $ !.*8+&$ 6'$ .!"G 1+!%$678.9E 5/# 6$8#

*.>5+!+&'$ ( .68+#1# #$ *.!%.0"+8$ !.*8+&$<

2#0*+*/3+, (%$ $#4)/,/56%-  !"# $%&'$ .!"G 1+*."#/.6". *.9#0+$6#1# 0$/ $

"./%$ 1. .!%.*# 1. 5/# 6$8# *.>5+!+&'$<  !"# $%&'$ 1.M6. # >5#6"+1#1.

1. 8.F.! >5. %$1. !.* .68+#1# 5/# *.>5+!+&'$<

 !"#$% &# ($%'#,,%,  #$%# - N# ."#%# 1. .!0$9D# 1. 09#!!.!< 6# !.&'$

O<O<PE ( 6.0.!!G*+# 5/# $%.*#&'$ &%",% %#*# .L"*#&'$ 1. +62$*/#&:.! 1.

0#1# +61+8715$< Q.M6.;!. # $%&'$ 1. #"*+)5+* # 5/ &!''%" # .L.05&'$

1. /#+! 5/# $%.*#&'$ &%",% %#*#9.9#/.6".E %#*# $"+/+F#* $ "./%$ 1.

%*$0.!!#/.6"$< I$*(/E .!"# $%&'$ #0.9.*. $ "./%$ 1. %*$0.!!#/.6"$ .L;

.05"#61$ /R9"+%9#! $%.*#&:.! &%",%E 1.8.;!. 0$6!+1.*#* # 0#%#0+1#1. 1.

/./-*+# 1+!%$678.9 6$! 0$/%5"#1$*.! *.!%$6!G8.+! 1$ /$1.9$ 3#%4.;

150.< =!!+/E %#*# 1.M6+* 5/ 6R/.*$ #1.>5#1$ 1. $%.*#&:.! &%",% 1.8.;

!. ".* 0$6D.0+/.6"$! 1#! 0#%#0+1#1.! 1$! *.05*!$! 5!#1$!<

N$ %*$0.!!#/.6"$ 1. 5/# $%.*#&'$ &%",% ( 6.0.!!G*+$ ST &%,!-.+%/ 1.

/./-*+#< I#*# .!"+/#* 1. 2$*/# /#+! %*.0+!#E $! *.05*!$! 1$ !+!"./#

$%.*#0+$6#9 . !$2"U#*. 2561#/.6"#9 %#*# $ %*$0.!!#/.6"$ 1.8./ !.*

0$6!+1.*#1$!<  / 5/ 0$/%5"#1$* 1. PS ,*,!-.+%/E 0$/ 5/ "$"#9 1. V

&!''%"/ *$1#61$ %#*#9.9#/.6". . 0$/ PT $%.*#&:.! &%",% %$* &!''%"E

#%.6#! O ,*,!-.+%/ %$1.*+#/ !.* #%*$8.+"#1$! %#*# .L.05"#* $%.*#&:.!

&%",%<  / $5"*#! %#9#8*#!E %*.0+!#;!. 1. STT &%,!-.+%/ %$* 0#1# &!''%"

DBD
PUC-Rio - Certificação Digital Nº 1012654/CA



 !"#$%&' () *+"&,+,-$!./' 01

 !"# $%& '()*'&%& +()(&&,'-%& .*( % #%$(!% / 01($*)( 0'()-& 0 ' 

'%$ '2

 !"#$% &# '#$"%( &# )*(+,- 3 (4 0 $( (&)%!5 $( -+$-67$*%&8 + 

&(9:%;2;8 " +()(&&,'-% *# 0'%)(&&% $( (<4' 9:% $( 0 ! 6' &=)5 6( 0 ' 

> ?('  @*&) &%@'( 7+$-)( &(#A+4-)%2 B +C#('% $( 0 ! 6' &=)5 6( 0 ' 

(<()*4 '  @*&) &%@'( D-+$-)( " $(E+-$% 0 ' !-#-4 ' % +C#('% $( @*&) &

( )%+&(.*(+4(#(+4( !-#-4 ' % 0'%)(&& #(+4% $( $ $%&2

 !"#$% &# &%+*"#.'%( /.&#0,&%(- F .* +4-$ $( $( $%)*#(+4%& (+6- =

$%&  % &('6-9% $( -+$(< 9:%  >(4  $-&0%+-@-!-$ $( $% &('6-9% ( % 4(#0%

$( 0'%)(&& #(+4%2 G&4 4 '(> "  &&*#-$ 0(!% D%!'8 # & $(6( &(' )%+EH=

*' $ &(H*+$%  .* +4-$ $( $ & 4 '(> & / 01($*)( 0%&&76(-& 0 ' *# 

-+$(< 9:%  )(-4,6(!2

DBD
PUC-Rio - Certificação Digital Nº 1012654/CA




