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VARIACOES FORMAIS EM UM SISTEMA GENERATIVO: O SINTAGMA
COMO HIPOTESE DE CONTROLE SEMANTICO

FORMAL VARIATIONS IN A GENERATIVE SYSTEM: SINTAGM AS A HYPOTHESIS FO
SEMANTIC CONTROL

Pedro Engel®

RESUMO:

A definicdo dos meios para controlar o processo generativo em um sistema computacional que aspira
automacgdo em projeto depende de como entendemos e organizamos as informagdes codificadas no
programa. Trata-se de um problema que deve ser considerado a luz de questdes contingentes, como proposito
e tipo de usuario. Vinculado a uma estratégia de pesquisa pelo projeto, este artigo aborda a elaboragdo de
uma definicdo de Rhinoceros/ Grasshopper como apoio ao ensino de projeto ilustrando as relagdes entre
elementos de fachada em edificios de estrutura independente. O processo generativo produz variagdes
compositivas por meio da sele¢do e deslocamentos de elementos arquitetonicos. O desenvolvimento do
mddulo de controle do algoritmo implica em considerar o principal propdsito pedagdgico deste projeto:
promover compreensdo da manipulagao formal ressaltando o vinculo entre operagdes sintaticas e a dimensdo
semantica da arquitetura. Serd apresentada hipotese para enderecgar este problema: uma reorganizagdo do
mddulo de controle aprimorando um sistema de filtros desenvolvido anteriormente. Seguindo principios da
Linguagem dos Padrdes, de Alexander et al. (1977), buscou-se contornar o problema do tratamento
independente das varidveis aproximando precedentes arquitetdnicos onde a combinagdo elementos atua em
conjunto criando respostas coerentes a problemas de projeto com demandas multiplas e conflitantes. A
modalidade, denominada “controle por sintagma” — conceito da linguistica que se refere a conjunto de
palavras ordenado segundo regras sintaticas — busca controlar variagdes usando padrées combinatdrios pré-
definidos com base nos precedentes estudados.

PALAVRAS-CHAVE: tecnologias de projeto; ensino de projeto; computagdo; Linguagem de Padrdes.

ABSTRACT:

To define the means of control for generative process in a computer system that aspires design automation
depends on how we understand and organize the information encoded in the program. This key aspect must
be considered in the light of contingent issues, such as purpose and the understanding of who will operate it.
As part of a research by design strategy, this article addresses a Rhinoceros / Grasshopper definition whose
purpose is to aid a basic design course illustrating the syntactic relations of facade elements in infill
architecture. The generative process produces variations in the composition through the selection and
displacements of architectural elements. The development of the control module implies considering the main
pedagogical purpose of this project: to promote an understanding of formal manipulation that emphasizes the
link between syntactic operations and the semantic dimension of architectural form. A hypothesis will be
presented to address this problem: a reorganization of the control module based on the improvement of a filter
system previously developed. Following logical principles of A Patterns Language, by Alexander et al. (1977),
we tried to circumvent the problem of independent treatment of variables with the approximation of
architectural precedents where elements act together to provide a coherent response to design problems with
multiple and sometimes conflicting demands. The new modality is called “syntagmatic control” — a concept of
linguistics that refers to a set of words ordered according to syntactic rules - and seeks to allow controlling
variations in classes of elements using predefined combinatorial patterns based on the precedents studied.

1"#$%& " (: design technology; design teaching; computation; Pattern Language. !
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VariagOes formais em um sistema generativo: o sintagma como hipdtese de controle semantico

INTRODUCAO
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SUPERGRID COMO FERRAMENTA DIDATCA
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[5G+ Q&M (44, ("&tt (024 (" 4+ & *(Yot ). JH*+, #/(2&LHL+- # 2(#) (&' &)H &# '+1&34.#
(0.)(# # )&+.-SO+.# *+0,E,+-# 2.4 "QO(5.# 2&H# 7.)"&# (# &# 2+"(0*4.4 *(">0,+-&# 2.# *(0,+2.#
&)$%+,(,LO+-#

ALGORITMO: LOGICA + CONTROLE

M(1%02.#g.N&*an# V\\W6#%"# &'1.)+," # 8#-.0-(+,%&" (0, (#-."1.* #1.)# %"#-."1.0(0, (# 1"459%8) Grelha
"H1+- HRH96"&H(* )%, %0)&H ) 1&0+28,+:&# $Y%(# +0-0'&H . 2.5 *# (("(0,. # 2.4 *+* (FBEH %"# paramétrica: base
-.0(0,(H2(#-.0,). (#  RBY%(#.)+(0,&HE H&I<(HEH()("#)(&'+ 2828 /(' #*+* ("&HVMIA®N _M# geométrica para os
UANG#H CA[VWi# J.# MO6/()1)+2# # -."1.0(0,(# 'H1+-# 8# -.".* # [)# ~&**(*# 2(# ('("(0,.*# modelos. Verso

8)$%+,(,LO+- V/+'&)(*6# :+18&*6# '8&5(*6# '&0.*# 2(# 7(-9&"(0,.6# 1GHRYBE (,-;W6# . )# )(1)&*# regular e com
1(."8,)+-&}#$Y0(#1%+&" #&*#) (&< (#7.)"&+*#(0,) #(*,(#(("(0, X (#/.)#:&) +&3<(*6#+*, #86#/('&+ V130>
*((B4.H2H(("(0, *H(HI&)>"(,) *HSYo(H" 2+T+-&"#*Yo&# *+34.;#AH#-."1.0(0,(#2(#-.0,)  .'(6#.)# "
*0p&#: (?6HBH HSVYo(H2(T+O(#-." H&*#:8)+83<(*#*()4.#8&,)+CUS28 HF*#T&-9&28*#1'(#.7(), &#&.*
2+70)(0,(#" 2.} #2(#-.0,). &)# #*+* ("8&H&C&)-&02.#:8)+&2 *#1)&Y* #2(#8%,."&34.;

+,-. 'Autor.’

COMPONENTE LOGICO

A#-"1.0(0, (# HL+- #2 #MY/ () 1)+ 2. 2(#*(#(0,(02+2 #-. " H%"&HCE*H2(H282 *#$%(H#.)18&0+28&#
SO0, MECH, ()" HL( B, ) - H (H- &+ T+-8&, H)+ *6H (H SV (H2(7+O(HE& H &) +&3<(*H&HSYo (H (*, 4.4

RS (+, *HAHLO, H2(H18), +28HBHYL"&H"8 ' O&H ), 1.0&H ) +2+"(0%+.0& HSYo(#.) L&O+28HE&H 1(."(,)+&#

2.4 -.05%0, . # I8 "8 O&H BH 1&)&"()+ P& *(02.# | 7+S: (H# 2(T+0+)# # OM"().H# 2(# 144 (# *%&#
1).0.)34.6#2(#".2.#) (1% &)# Yott: &) +&0, (HV: ) #7+1%) &HIW;# D*#:8) +&3<(H#7.)"&+*H#*4 #8&.,)+CU S 28 #&H
-8 28&H*(1"(0, H2&H*Yo8HT &-(H#(B,()0&HV *#*(1"(0, M4 #-9&" &2 *#2(HT-8'% ' &UBH **%6+02.#1.0,.*#
2(#)(TOKO-+&HSYo (HTY0B " HY%o" &H(*I8-+(H2(HT(02()(3. UH(H H(*/1&3 #(0,) (H( (#BH#-98&"&2 #
2(HT+0,0)*,S-+. UW #D'8"#2+%* 6H#(*,(#/'&0 HC &'+ 28HE H:8)+&3<(*#) (&, +: & HFH#/ *+34 #2 *#(("(0,.*6#
BY6(H#].2("H&:&O3&)HI&)&HT )& . Yokt)(-%o&)H1&)&H#2(D,).;

GRELHA REGULAR GRELHA VARIANTE

{4;0;5)
instersticio +
célula

endereco: {x;y;z} — {2;0;3} |

~N
y
it

—
+

o%
Pt

e AR U
3

—

D# ) 18&0+28&34!8*+7+-& H)+&H 2+% )+ CYo+# 4 (("(0, . # &)$%0+, (,LO+- *# ("# - &**(*HDBAUB
V/+&)(*6# +1&*6# '&5(*6# I'80. # 2(# :(2&34.6# (("(0,.*# 2(# /).,(34.# (# +"+,(# 2(# &-(**.6# |.)#
(BCTW;# 1"# -(),&* &4 * ("0, 17%("# &)+C%, # )(&+.0&2.*# &# *Y%&*#
-8)&~,() S*,+-&*HT )" &+*#VI).1.)34.#(0,) (#*%/ () 7S-+(#,)&0*/&)(0, (H(H#.1&-&6H)H(B(" WiH#!* (*#
&,)FCY%, M. 2("HXHY0,+'+ P82 KH- " )+, B)+ &) &HT+ Q) HEH*( (34 H(HE/ +-&3A H2(HI&)>" (). ##
D'8"H 2+ 6 &' 1%" & # -/ &** (M *(#-.0T+1%6)&"H-." H# C+C'+., (-8 2(# +1.*# VBH{ 6H# &t ' &**(#
1)..(34.4* &)#-.0,8"# 2+7()(0, (# ,+/.# 2(# C)+*(*6# ,.'2.*6# - C.LH*6# ' &0.# :&282 *# (,W;# D*#
CHC'+.,(-&*H#*4 H&C(), &*H/&) &HSYo (H* (#&-) (*-(0, (#"&+*#( ("(O#;
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1"#$%@&) Diagrama
ilustrando as
diferentes classes de
elementos e as
variagdes a que estao
sujeitas.

*+ - 'Autor.’

I(KF2)8&'2%$)&"
%72%-+%6#$"31&V"%?)|
$2%6*C"3&'%8&>)*C)’
N2"L%$"38'%&)F$'
%3*2(SW2("&VVVER:"
&

I"# $9%,

JF$"R1

VariagOes formais em um sistema generativo: o sintagma como hipdtese de controle semantico

_+0&™(0,(6# .#-."1.0(0,(# 'HL+- #/)(K# )K*#".2.*# 2(# :&)+&34.=# /| *+34 #V2(* .-&"(0,.# 2.#

("0, #("#) (&34 H#E&HI'&O #(B,()0.#28H1) ((O&WKH, +/ H\V*( (3442 #,+1 #2(H( ("(0, H&HI&) +)H#2&H
CH+C'+.,(-&WKHHBCTRL&UHV2(T+O(H* (H2(, ()" +0&28&H-"&**(H2(#('("(0, .#(*, E4.%H#04 #/) (*(O, (#("#
%"&H#2(,()"+0828H#-8'%' &W;#D #,.2 H*4 #[|# +| #2(H#:8&) +&3<PIOHO2(02. # &H[H'+* & H $%o(#
&,)+C%("H#:&" ) (*HE&H-&2&HT-8'% &UH.Yo#T+0,()*, S-+. UH2&H T &-98&28&;

@
% PILAR m FLOOR WALL PARAPET m DIVIDOR
° 0 0 0 O =

1 1 1 1 e - 1 1

1 | 1 | 52 ! S~ ! 1

[ | 1

: : | i . |

1 1 ! 1 | | | ! 1

1 1 ! 1 | | 1 ! |

1 1 ! 1 \ | | 1 1

1 [ I BALCONY i | | 1 1 1

1 1 , 1 | | 1 1 1

1 | 0 1 1 | I I I I

| 1 : | 1 | 1 | 1 1

1 | X I 1 | 1 | 1 1

| | . 1 | , , \

] I . ] | parapet.L_toggle parapet_toggle parapet.R_toggle shader_toggle dividor_toggle

J ] | | 1 | 1

| ! | 1 1 1 ' 1

beam_type wall_type parapet . L_type shader_type

attributes

D#.)1&0+?28&34.#2 #-."1.0(0, (# H1+- #2.M%/() 1)+ 2#(B+ 1+ VoH&H-) + &34 H2(HY6"H#1' **E) +.6#(&C.) &2.#
0.4+2+."8H+01'K*6HSYo(H+0-'Yo+# *#, ()" *#/(), +0(0, (HE&H*+* ("8 1(."8,)+- H2&H"&'O&HV" 2% (64
~("6#+0, (), +- (6% &22) (FWEH & H# *+* ("&t ~&**+T+-& H)+ # 2(# (("(0,.*# V- LBBH*BAE, 6# ,n/(6#
"+C)&)N6HEL T Yo, (6H(,-; WEHE*H#- & (#2(H('("(0, *#VNE&"6#+98&2 ()64 8) &/ (WHHF*#:8) + &3<(*H#&/' +-&2E&*)
F#2+7()(0, (“H#-'&** (*#V/&)&/(,W,. 1 1'(GH#N&" W/ *+,+ O#(HN&" W, H (W,

I"HSHOLR () 4%, ()H) 4", 1#00%$,1(2

D+t " - ) (HOBMHQ)&E +- & H2&H )" &BH 5 +* ("QB(*-)+, HESYo+HBH(*))%,%0) &2 #-." #%" &t
(H/8-+(# 2(# +01%&1("6# -.0,(02.4# %"# - 05%0, .# 2(# (("(0, *# (# ) (1)&*# 7.)"&+*# $%6(H# 1%+&"# &*#
Y(&I<(H(0,) (H(*, (H( ("(0, 1) H-&* #2 HM%/ () 1)+ 26H8HC&* (#1&) &HEH-.0* ) %34 #2(* &#1)&"E, +-&
4 #8#:(),(0,(H)&-+.08 +* & H2&H" 20+ 28 2(H&) $%o+,(,LO+-&#I"H(*I (-+&#+0,() (*&#(B("/'&) (*#
SU(HY*("HEHL)(9&H.),. 1.0& H-." #*+* ("&H2(#.)1&0+2&34 #1(."8,)+-&HO&H T &-9&2&H(H#(B/') ("#
&M 75+ CH+282(%H4+0, E, +-&*H2& H(* )%, %) &*#+02(/(02(0, (#2(#-.0-)(, #&)"&2 #V & &O3 H#(H#)(-%o.#
2(H'&5(H ("H#) (&34 FH#'+00&H 2 M4} [+ &) (*6H *%/) (4.4 28*# +1&*# 0. *# 1&:+"(0, .6# Yo* # 2(#/'&0.*#
9.)+7.0,&+ H (#:(), +-&+*#-" #(("(0, H2(# 7&-9&2&W # A +* ("&H BH#-&I&H2 (#&-O# ('("(0, *#
$Yo(# 2()+:&"H# 2(# 2+ +0,8 4 [).-(2KO-+&*# 0.# -&"# 2&H 8)$Y%o+,(,%)&H ()%62+ & 2.# *8-%%' # XX;# D*#
Y(7() KO-+&#+0+-+&+*#).:K"#2(#]).5(, *#(B("/ &) (*H2(HO."(*H#0.,E: (+*#2.4" :+"(0, #".2()0.#

C)&*+(+) HVIHHO.C(), 64X Yo-+ HZ.* &6HO+0 AXE+W;

#
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Pedro Engel

JH#(0,80,.641.)H*()H18Y%,82 41 )H) (1) &*HT )" &+*#,4.#)(-.)) (0, ("6#.#-.) /Yo" H#-&I & PH2 (H&'+"(0,&)#.#

*x ("&t] 2()+&HFO-Yo+ JH2(*2(H H)&-+.0&+*" H+ &'+&0 # (HEH &) Yo+, (,%) 8"+ &O (@R PEA*
VQ+96*(//(#1()&10+6# h108&72+.# Q&) 2("&6# D*URQYGH XVo+ 1+# Z&--+&# p."+0+.0+W6# &H /) E, +-&*#
-0, ("1.)>0(&*# $Yo(# *(# 2(*,&-&"# I(&# ('("(0,8)+2&2(# 7.)"&'6# &0, # 0.# q)&*+'# VJI+ *-9(#
D)$%+,(,.*6#D02)&2(#1.)(,, +OWHSI&O, #0.# (B, ()+.)HVX&-&, O#y#b&*&'6#)%,9()64M, %2+ #1%.,.6#
D)0.#)&02'9%C()W;# D'8"# 2+** 6# 04 BHT ) & 2(# $%(* 4. # & 'O(J# &))&05 *# +2(0,+7+-&2 *H#0&*#
-0%)%3<(*# )2+0E)+&*# 28*# [()+7()+&*# C)&*+'(+)&*# .02(# (:&' (3&# # %o* # 2(# (("(0,*# (#

- OT+19%)&3<(HHT.) &+ H-"1&, S (+¥H- "t H*+* ("&H

COMPONENTE CONTROLE

DH2(7+0+34.#2.4#-."1.0(0,(#-.0,)." (HO.#MY6/ () 1)+ 28"/ +-&H(* &C('(-(#-." #E :8)+&3<(H*()4.#

1.:()0828*#1* )+ &"(0, (6#,)& &@H2 H#" .2 #("I)(1&2.#/&) &H/) ((0-O W& H[JH +* & H2(H: &' ) (*#

&) FCYS 28 H8H-828H-8'Y' &t Yot+0, ()%, S+ H#18) &H2(T+0+)HEH*( (34 H2(H,+ *H2(H('("(0, *64#*%0&H] *+34 #
("#)('&34.# F# 7882 &Mt &H*Yo&H*Ul) (4 # ("#2(,()"+082.# ) (-9.:# D' 1%" &*# 2(* &*#/ U ("#

)(5)+F3<(H &%,."E, +-&*# ("CY,+28&# 0.# [).1)&"&# +*&02.# (:+,&)# -."C+0&3<(*# -.0*+2()&28&*#
($%+:.-&2& V. YH(B("I". 6H*(HY%"8H/ &) (2(#8: &OI&HI &) &HT ) &H2 #+"+, (H2&HT &-O82&OHE H &5 (*H#RCE+B #
(H&-+"&#,&'T8"#8&:803&"6#&%, ."&,+-&"(0, (W

I(KF2)&P63$%38&")&
N2"K2)+)OB"&*"# (*("#
D(#*F?)#"&)&N"3(OB"
2)L%3&*'+&"&)D)#O"8
2%*F"&"3&N?)#"38'%
>06*C)+68$"1

&

I"HSIGF$"BL

o

#

G&,).#"8,.2. 4 2(#-.0,). (#7.)&"# 2(*(0:."+2.*# VIIQIX6# CANW;# J&H# " 28'+282(# I"H#$%"&!(

Pk BHEM &) FEI<(HA M ((~+. 0828 HT"&0%&" (0, (UH/( HY*YE)+.:#I&H". 2&IHERIBIR. (

%o - HI"  BH*AH . &"(0,(# & (& H)+8&*6# T+-802.# &J(O&*# +"+ &2&*# F*# )(*,)+3<(*# &%, "E, +-&*#
N.1)&"&2&*HIH" 2.4  0&12"(% #-.+/,(3/8&S%,-, 6# H# Yo UE)+.# 2(7-+O[HEI&)&H -(), *#
18)>"(,).*# )(&-+.082.*# &.*# &,)+CY%, *# 2.%# (("(0,.*6# T+ )&02.4# *# -802+28&, *# F# *((34.#
)&O2L"+-&;# DH M’ +"&#" 28 +282 (# BHBE2" (% #-.+/,(3/1&3%.,-,(4%] -, (5"%(I"+5"0/12"  6#

O2(H FH" (X" T+ ) A H &S +-82 ¥6H "84 02(# & :8) +&I<(HH# 2(:("H X LYo+ )H %" H# /&2) A # $%o(#
)HO,8# &# Y(I(+34.4 2.5 )(*%' &2} ("# | *+3<(*# &G &C((-+28&*6# /()"++02.# $%(# *(#

(* &C('(38H&'1%"#,+1 #2(#-.0,). (#*.C) (H&H2+*)+ CYo+34 H#2&*H#:8) #8.3<(*;

#
= : —— I(KF2)&B1)2() %38/ %8
M - L T—— eﬁ;‘i‘.’?;; : W *4$2"2%8.2') &Y% 30F %
% N P E :?_54——7;.; - JTW N)2)&)&(2%($)[, &CF+
o = =" N 2HP+("\&>(7$2))&
” 2 P+H*)\&>(2$2))&
4 2 P+(*)&KF (81
&
I"4S9GFS B

EM BUSCA DE UM CONTROLADOR SEMANTICO

A#2(%(0:.1:+"(0, #2.# "H2%' #-.0,).'(#].*+C+'+, Y%# %"&#t )(7'(B4.#*.C) (#-." # *#" 2 *#2(#

(*-.'9&H# 28&*# :8&)+&3<(*# [.2()+&"# - &C.)&)# -."# # [).JH*+, # [(2&IH1+-# 2.# *+* ("&# Z&C(#

'("C)&)# $%(# # M%/()1)+2# 7 .+# - 0-(C+2.# 1&)&# *(# J()&2.# 1. )# ).7(**.) (*# 0&# - 07 (-34.# 2(#
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VariagOes formais em um sistema generativo: o sintagma como hipdtese de controle semantico

"&,()+ & H2+2E +- HOKHT )" &H2(HY" &H(*8-+(H2(H-&, E'. 1. #J (*, (H-&* OHEHSBHRAL (#.) 1&0+7&34 #
(#&J)(*(0,834.# 2((H#-&,E'. 1. ;# D'8"H 2+ 6# ,(02.4 ("# 1+* &t &t | **+C+'+282(H 2(# A (*,%28&0, (*#
JO&)("HAMYSI()1)+24-." #I&), (H2(HY%" &#(BI()+KO-+&#(2& L H1+-&6#*(#,.) 0&H]) (" (O, (H&HSYo(*,4.#

2(#-." #.7(), &) H#"&O(5 H28 &) + &< (*HI&+ HSYo(*, ACH2M: + 2&6H#7 ) & #-.0%+2() &28&#, (02.#

("#:+* &H Yo" &t +0,(034.#/(28LHL+-&=H &H 2(H# )&, &)H &*H :&)+&3I<(*# 7.)" &+ &H &) +)# 2 #*(Yo##*(0,+2.
8)$%+,(,LO+-.6# (# 04.# &/(0&*# &H# 18),+)# 2(# *Y68# -&)&-,()S*,+-&*# (B-'%*+:&" (0, (# 0%"8)+-&*# .ot
1(."8,)+-&*# P+, # 2(# .%,)&H "&O(+)&6H# ((D:.+"(0, # 2.#-.0,). &2 )# ,+008&# | }# .C5(,+:.#

7.),&(-0# &# -"I)((0*4.4 28 +"I'+-&3<(*# *(">0,+-&* 28 :&)+&3<(*# *+0,E, +-&*# p&S# &#
2(*+10&34.#T-.0,). &2 )H#*(">0, +-. U#&2., &2&HO(* &#/(*$Yo-+ 4.

Y.2( @H+%* ) &)H(* &#+0, (034 H2&H (1%+0, (#'8&0(+)&=HE &) +&3< (. 2()+&"#, () #*+2 #.) L&O+?82&*#
08H7.)"&H2(H%"#1)&2+(0, (#0%"8)+- =H/8&O0 *#2(#7(-9&" (0, #.)2(082 2 #"&+H#&C(), H&.H"&+*H
7(-982. KH&H *+34.4#2 X80 X 2(HT(-9&" (0, H2 4" &+*H#)(-Y082 H&. " &+ & RUEBBH & *+"# )

2480, (;HI&H ) 1&0+2&34 #I&) (-(H(T(,+:&HI&)&H(BI'+-+ &) (T (+, H*+0, E +- 2 #'80(5 #2(#-&28&#
J0&34# T.)"&'# *(/8&)&28&"(0,(6# "&*# # $%o(# -."%0+-&)+&H &# )(*I(+,# 2&*H +"['+-&3<(*#
8)$%+,(,LO+-&*H#2(* &*#:8)+&3H*#

D 2+7()(0,(H". 28+ 2&2(H 2(*0:. + 28 # 7.)&"H - 0%+2() 828 H (H# &:&'+&28&# 5%+ &" (0, (# *.CH# &#
JOM)(- +: &t 28 Y08t ., (0-+&+2&2(H("H2(* &-&)H #*(0,+ 2 #*(">0, +- H28& &) +&3<(*HT.)"&+*H#0 #
>'C+, H2&HT&-98 2R H

10,(02(% @#$%(HO0.#".2.#)&02L"+-.64#%" & (2HSYo(H*(HE&C)(H"4 # 28#+0,()T(KO-+8HO0 #*+* ("&#
*p5(+,802 HE& H: &) +&I<(*HFH, . &' H&'(&,.)+(2&2(HVE&H028HSYo(#2(0,) H2.#'+"+, (H(* &C( (-+2.*#/(" #
1).1)&"&WEH/)(: & (-(#8H &Y KO-+8H2(#-)+,8)+ H#&-()-&#t 2&H-."| *+34 #2 #" 2( . HAK) (*U' | &2.#8#
%"8&#.)180+2834 HE&'L #-&H, +-&6# &' (PH2.,&28H2(HT ), (# (BI)(**+: + DGRBS & ] Yo- #(T+-&7#

08H *Vo&c# -&I&-+282(H 2(#1).:(O# %"# (0,(02+"(0, # &-()-&t 28 # +"I'+-&3<(*# &)$%+,(,LO+-&*# 28*#
&)+&3<(HHT.)" &+

JH"2.42(#-.0,). (#9%"&0.64#/.)# .%,) #'82.6H &H 8Y*KO-+&H 2(# $%& $%o()# 8%, ."&34.64 &'8"# 2(#
JOR)H #1).-(** 4 "&+*#(0,.6H# &"C8"# .7() ,&# & *# Yo*YE)+.*# # &)CS,)+.#*.C)(# &# *((34.# 2&*#
&) +&3<(*6H-. "H& &0, &1(0H(H2(*:80,&1(O*HSYo(H& H(*- . O& U CH(, +: & 2("H#+"I+-&) #I(*, (#
-&* 6 H#2(*(09.#2.4-.0,). &2 )HOA H#T7&:.)(-(HO(09%" &#.) 2("H("#1&) ,+-%%' &) 6" &*HT &:.) (- (HY%"&#

(BI'.) &34 #-)+& + & (H'+ W/ 0+ 2() 828 HE H'+"+ &3<(“H("CY%, + 28 H0 H-H2+ 1 H2 H++¥ ("&W;

A8 +00.#+0,()" (2+E)+ H# (* EHOH%o* H28H T+ ) &L("6H# &' (PH %" &t * ' V034 " &+ #1).TS-Yo8H/8) &t
&:8038&)H0&H-.0% ) %634 #2 #-.0,). &2.)H(">0,+-. I (*,&H" 28 +2& 2 (# *HY* W E) + #(B()- ("H#%"&#
&34.# +02+)(,&HC) (# &# *('(34.# 2(# :8&)+&3<(*# &.H# (*&C('(-(# /&)>"(,).*# )(&-+.0&2.}# -."#
&,)+C%, 2. *#('("(0,.*:#D#.) 180+ 2834 #2 #" 2( H#PH-&,E'. 1.#.2()+&H* H(B()-+28H] )" (+ #2.#
"QO(5.4# 2.5 T+ ). M (# 044 (&t (*-.'O&H 2+)(,&# 2.4 (("(0,.*# D*# ".28'+282(* -."# T+') 4

(* &C((-("H%"#" 2.4 2(# 1..(00&)# # &'1.)+," # SV (# /() +, (# JOK)H L) " (+.# 2(# )+ 8)+.*#
8)$%+,(,LO+- *6HE+028HSYo(HBY&'+, &, +:. ¥ HY ), &0, H/ -+ C+'+ & " HI"#, + #2(#-.0,). (#-."H].,(0-+&#
18)8# (*&C('(-0# )(&3<(*# (0,)(# &*# &', ()&3<(*# 7.)"&+*# V*+0,&B(W# (# *(%6# *(0, ¥R5¢ 0
VH(">0,+- &t

Y&)&H +**.6#(0,)(,80,.6#*()+&H O(-(FE)+ H# (BI+-+ &)  &+*#)(83<(*#0.# 2(*(09.#2.#-.0,). &2.)=# #
& )HO"8)+- H2(HY HT+' ) H2(:()+&H-.)) (.02 H&HY" &H(B) (4 4+(">0, +-&H) ( &-+.0&28&H-."#
%"8&# $%(*,4.# &)$%+,(,LO+-&# DC(),%)&# 2(# 1)8&02(BN# z# +%"+08&34.# &C%02&0, (k#
1)(*(038#2 #('("(0, #C)+*HzH#]).,(34.4*'8); #

NHC) (:(#(0*&+.#(0:.":(02.#&H-.0% ) %34 #2(HY%" &HO.: &H(*,)%,%) &t H1+-&#/&) &# #-.0,). &2 )T .+
)& +28&2.# (02.# ("# +* &t (*,&*# &"C+3<(*;# Z.0* &,@6# 0.# (0,80,.64 $%(# 04.# 8# 4.4 (4"
(* &C((-O# ) (&B<(*# 2+)(,&*# (0,)(# -)+,8)+.*# &)$%+,(,LO+- *6# T+').*# (# &*# :&)+&3<(*# $%(# ('(*#
- "&O2&"HN#]).C'("&t)(-.))(0,(#.-.)) (HS%&O2 #Y%" #" (*" #T+' ). #(* E# +1&2 #&H#H2+7()(0,(*#
$%(*, <(*# (02()(3&2&*# (‘& T&-9&2&:# Y )# (B("I".6# %"# T+',).# $Y6(# 2(7+CHBA ¢ 2(# Yo" &
:8)&02&H# 1.2(# ,(# +"1&-, 4 0.# [.,(0-+&# 2(# %*.6# 0&# /).,(34.4 *'&)# (# 0&# (B/)(**4.# 2(#
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Pedro Engel

1).7%02+282(# 0.4 '80.# 28# T&-9828&:# P&SH &# 2+T+-Y0'282(# 2(# *(# 2(7+0+)# %"&# mO+-&# (B/)(**4.#
*(">0, +- &SV (H2(T+O&H(*, (HT+' ). HD'8 H2+%* BH("H' Yo, *#-&* *HBHO(LHECH+28&)H2+:()* *#

7+ ) 56H) (&, H&H2+T()(0, (H('("(0, . *6H/&) &HS Yo (#2(,()"+0&28&H+0, (034 #*(H(7(,+:(H"#(B(" #

B# #1.,(0-+&H2(HYo* #28#:8)&02&6HSY6(#2(/(02(H#,&0, #28H*%&H /). T%02+282(H$% &0, #28&#/)(*(038&#
2(H#&C(), %) &*H0 ' 80 H2&HT &-9828HSYo(H-.0(-, (HH(*/&3.#+0,()+.) #AY%, ) #(B ("I HBHEHCYo*- &t

L)H])., (344 &) GHSYo(#. 2(H* () #&,+O 1+ 2&#] Y %" &#-."C+0&34.H#(0,) (H2+: () * HHT+' ). *=H%"HSYo (#
2(,0)"+O(# & ). 7%02+2&2(# 28&# :&)&02&6# .%,).# $%(# O&C++,(# /)., (3<(# '&, () &+*# (# .%,).# $%(#
+0,).29628&# (("(0,.# 2(#1).,(34.# (B,()0. 44 &#'&0.# 2(# 7(-9&"(0, # V,.'2.5# .%ot C)+*(*6# |.)#
(B("/'\Wi#_+08&"(0,(BHOEHEH . **+CH+'+28&2(H2(H'+28&)#-."#-)+ 8)+ *#-.0,) &2+, H)+ V%" &#*+ %834 #

- 06" H ("H).5(, HSVo(H /) (& *()# (02() (3828H /(' #-&,E'. 1.# 2. #MY%/()1)+2W:# Y )# (B("/'. 64 &#

2("&O2&H YH:+* &XH(H2+) (34 HE&H(B, )+ H(HEH2("8O28H] )., (34 HE4* H#].(0, (H-* %6"&"H#

*O-t &)H)(*].*, &*#-.0,) &2+, H) +&*=H#&C (), %) &*H#1(0(). *&* #$Y6(# 7&:.) (3&"H&H :+*4. 611 JH Y% " #' &2 64 (#
(("(0, *H2(H1). (34 HSYo(H.C* ) Yo ("H#&H:+* &EH.JH.%,). HMA H-&* H#(*/(-ST+- H$Yo (#(B+1("#&' 196"

L H2(H"+ +1834 Ht

I 8H &:&+&3AH -)S,+-&ft 2(H(# (0*&+.# -")((02(WH $Yo(# M T+ ). }# 044 2(:()+&"# *O#

- 0%+2()&2.%# 2(# "&O(+)&H# +02(/(02(0, (6% "&*# *+"# 2(# "&O(+)&# &** -+82&6# (024 ("# +* &#
S ))(&B<(H (O,)(H "M +' M )+ B)+ ¥# &)SYor+,(,LO+-*6# 4 T+) 4 2405 (+54 0.4 -+ ("&H (# &*H
&)+&0, (HSVo(H(' (H.J (& & +10+T+-&,+:8"(0,(64-.") (02(YEAHSYo (H$Y6(#I &) &H#(* &C (' (- O #
&) (8B<(H()EHO(-(FE)+ H)(-.)) OHEH* % 3<(*4-.00(—+2&*#(0,) (H&*#) (7 KO-+&*#2(#]).5(, #
('1)(L&28* 4 18&)&H -.0%)Y%o+)# &*# C+C'+.,(-&*# 2(@(0,.# 2.# M%/()1)+26# .02(# 2+7()(0,(*#
(('(0, %4 &, %&"H# 2(# " 2.4 &** -+8&2 # 18)&H [).2%72+)# %" &# )(*|.*,&H &)$%o+,(,LO+-&# &# Y"&#
2(,()"+0&28&H*+,% &34,

AHSYo(H*( E#&)(*(0,&2 HEH*(1%+)HBH #2(*(09.#-.0-(+ Y& H2 (#Y6"&HO. . &#" 28 +2&2(#2(#-.0,). (#
C&*(&28&H O(*, & -.0* &, &34 DI(+2828# 2(# T-.0,). (# |.)# *+0,&1"&U6# (*,&# )(.)1&0+2834.# 2.#
-.0,). &2.)#:+0-06'8&#2+7()(0,(*4T+) H&HI&), +)H2(HI&2)< (H2(#-."C+O8&34 #2(#(("(0, *6#,(02.#

1 YHCEH*(#.44)(-(2(0, (*#8&)$%+,(,LO+- *#/(),+0(0, (HF# +01%& 1 ("#2 #++* ("8

CONTROLE POR SINTAGMA

AHO: H#".2 H2(#-.0,). (H28&*H8) + &3< (*H#*(HC&H* (+&HO& HE** -+&3<(*H#(0,) (H#&*#2+7()(0, (*#:&)+E:(+*6#
+*, HBO6HO&H /&), +-+I&3AH#2(H2+7()(0, (4, +1. 4 2(# (("(0, *# (#O&H 2(7+0+34 # 2&# 1 *+34 #) (&, +:&#
(0,)(#('(*:# DRI +-&34 #2(**&*H:&)+&3<(*H#*()+ & 1Yo+ &2&H (' 8H & Yo &BMM- (B 2(# 2+, +0, *#

T+ ) 56H-065 548" ) (H(* &) +&"H#,&"CB "HE** -+&2 *6HOA.#.2(02.#*(#-.0,).'&2. *#2+)(,&"(0, (#(#
2(#"8&0(+)&#+02(/(02(0, (64" & #*+"# &#1&), +)# 28 (*-. O&H 2(#-."C+O&I<(*@B+0+28RR 1 #

IYHB+" #2 *4f-."C *H0 H-8&) 2E [+ <2 *#*(): + 312 (H-. "+28&H

D#0.34.# 2(# T-.0,). (# 1. )# *+0,&1"&U# :("# 28&# &1).[)+&34.# 2(# %" &# T+1%)&# 2&# '+OTHB* +-&#
*+0,&1"&HRISYo(H# 2(*+108&H 5%*,&"(0,(# %"# -.05%0, H# 2(# /&' &:) & ) 1&0+2828&*# *(1%602.# ) (1)&*#

%40, E, +-&*#VZDObDXUAGHCAAeW #D#./134 #1.)# (* &#2(*+ 10834 #*(# 2E#5Yo B ) SEBL)H 2 (#

%"# ()" # 28# 1)&"E,+-&H Y*&2.# ("# )(T(OKO-+&# &H %6"# &1)%/&"(0,.# 2(# 1&'&:)&*# $%(# 04.# 8#

&' (&, H)+.6H#" & HSYo(H* (HC&H(+&H("HY6"&H(*,) %, %) &) (&-+.0& HSYo(64# 1%+ &28H/('&#)(1) & #2&# SO1%&6#8H#
-&J&PH2(#]).2%2+)H*(0,+2.;# #MY/()1)+2# #-.0,). (#]. JH*+0,&1"&HAD2(H/.**+C+'+ &) H Yo (# &#

*('(34.# 28 1&)+&3<(* .-.))&H & 1&),+)# 2(# -.05%0, .4 2(# ('("(0,# $%6(# | % ("# )(&3<(*#

%40, E, +-&*#-.()(0, (*H(HSYo(H) (*.02&" #2(#" &O(+)&#-.05%0, &HEH-(), H#,+1 H2(H*+ %&34 H2(HIH5 (..

LINGUAGEM DOS PADROES

I"# 1)&02(H"(2+28# #0..#" 2.4  2(#-.0,)."(#)(-.))(# F# 'H1+-&# 2&# X+01%&1("# 2.*# Y &2)<(*6#
-8'(C)(#*+*,("&H2(#1).5(, #-.0-(C+2.# JHZ9)+*,.I9(#D' (B&O2()H(,#& HV W # " #1&2) A #.2(#
*()#(0,(02+2.#-." #%"&H* %34 #2(#1).5(, #1)(*(0,(# ("#2(,()"+08&28&#-%' %) &6#-&/&2# 2(#*()#
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)&O*T.)"&2EH (HEI +&2EH ("H-&* M (*/(-ST+- *HDH- 0% + Y%+ 34 H2(HY"#1&2)A #+"'+-&H#+2(0,+ T+-&)#
(#)(-.09(-(#*. % 3<(*#SEH#(BI()+"(0,&2& #(H&I)+" ) &2 H& ' 0L #2.#, ("] #-." #)(*]. * &*H#&H
1).C'("&*#$Y%(#*4.#)(-.))(0,(*#0.#&"C+(O, (#-.0*,)%S2. . #{#7%02&." (0,8 HSYo (# . *#/82) < (*#*(5&"#

2(%- )+, FH(H, ()" HHL(08)+- *6# HSYo(#. 4, ) O&H " &+HHT'(BS: (H*H(H&I, #18) &H8 28] &BA. #

1089680, # %"# ".2.# 2(# .)1&0+2&)# -.00(-+"(0,.6# &# X+01%E&L("# 2.4 Y&2)<(*# &I (*(0,8# 2%&*#
-8)&-,()S*,+-&*# SYo(# *4.#18),+-%6'8)" (0, (#)('(:&O, (*# /&) &cH &t 0.:&# " 28&'+28&2(# 2(#-.0,).' (# 2.#
MOGY)L)+2;# D# [)+"(+)&H B# SY%(H# *# 1&2)<(H# *4.4# &1)(*(0,&2.44 04.# &J(O&*# -." # *'%3<(*#
8)$%+,(,LO+-8*6#"&*H-." #*+ Yo&3<(*H2(H 1+ KO-+&HZ.0T+1%)&3<(*H7.) &+ H (H (*/8-+&+*H# &I &) (-("#
+0-06'8 28 & *##&-.0,(-+"(0, *HSYo(# (' (*H# &5Y28) &"H &t +0* &Y0)&):# I (*, &)/ (- +:&H V5" 1#&2) 4

1.2(# *O# (0,(02+2.# 04.# &I(O&*# -." # %"&# *'%34.# &)$%+,(,LO+-&6H "&*# &"C8"# -." # &
2(7+0+34.#2.#1).C'("&H#HSYo(#( &#BH-&I&PH2(#)(*.": () #DH*(1%6028#-&) &=, () S*, +-&HBHSYo (#. *#/&2)<(*6#
("# *%&#t "&+.)+&6# 2(/(02("# 2(# Y6"# -.05%0, .# 2(# )(-Y6)*.*6# 2&# ".C++28&34.4# 2(# 2+7#)(0,(

(((0, #$%(#-. 0% (L% ("#1). 2%2+)# 2(, ()" +0&28H *+ % &34 H#1.)$Yo(#*(#) (&-+.0&"# (0,) (#*+# 2(#
2(,()"+0&28&H"&O(+) & #&+*#2 HBYo(HY6"#-.05%0, H2(H/&), (HSYo(#* (#(0-8&+B&"6H#-&2&#182) 4 #2(: (#
*O#-."1)((02+2.#-"HY"HT,.2.UGH%"8HY60+ 282 (H-Y05&H-. ()KO-+&H2(/(02(H28H Vo Qi &( + 282 (#

2(# (01(02)&)# *+,%8&3< (" &)$Y%o+,(,LO+-&*:# IA.# OEH Yo" &# [)(*-)+34.# (*,)+ &t &-()-&H 284 7.)"&H Yot
8&,)+C%, *H(*I(-ST+-H2 (' ("(0, *#+02++ 2% 8+ HEVo (H-."[< (4. #18.2) 4 =H&HMO+-&H#(B+1KO-+&HBHSYo (4
*(5&"#-.()(0,(H- " H(T(+, #)(,(02+2.; #

SINTAGMAS

DH).L* &# 2(#)()1&O+2&)# #-.0,). &2 4 | ) "(+ # 28# +0-%'&34.# 2(# 2+7() (0, (*# T+'). *# (# 2&#

- "CHO&3AH2(H(("(0, M (HE&+"(0,&H("#1&),(H28&H H1+-&H*%C5&-(0, (H&HYo* H2(HI&2)<(*H-." #
*ax ("QH2(HI).5(, HAR).C ("€ 2.4 ,)8,&" (0, #+02(/(02(0, (H 28 #:8)+E:(+*# (#&H 2+ D' 282(H2(H#

%o #-.059%0, H2(HT+',) *HEHYe"H#-.05%0, H2(H-)+,8)+ *H2(#]).5(, #7 . +#-.0,)0&2 #-."#E&H#&]).B+"&34 #
2(#1)(-(2(0, (*#8)$Y%+,(,LO+- *#.02(H2+:()* *#('("(0, &, %o &"H#("#-.05%0, .#-)+&02.H#) (*/.* &*#
-.0(0,(#18)&H).C'("8&*#2(#]).5(, H#-."H#2("QO2&} "M +'&*#(  #.)#:(2(*#-.07'+,&0,(*; #

A# (B("/# "(0-+.0&2.# &0,()+.)"(0,(6# .02(# O&:+8&# -.07'+, # (0,)(# &# 2("Q028&H# 2(# +* &# (#
2("&028H2(#1).,(34.4*.'8)6#(0-.0,) &H%"#18) &' ( # ("H#-&* *#-8'(C) (*#28HE&) $%+,(,%6) &#". 2() 0&H
C)&+(+)&BH# < 1).5(, H# 2(# XVo-+# Z.% &t 1&) &t #18) SYo(HEREHAY (—+&H *H# (2+TS-+ H# qQ)+*, ' #

VAW #HZ& (2LO+&HVSW;#D#+"/'80,834 #T&: .)(-+28H/( &*#-.02+3<(4#2 #,()) (0.#7 (P4-."#S% (#
8HHT&-O82EMH)+0-+  REBFH* & & H(H2.) "+ H)+ R **("#.)+(0,& 28 #1&) &. (* (6#-."t:+* &#1&)&#
H18)SYo(H(H18) EHEH" &O*A H2 *HQUBHOH, | H2 H#".)). HMH2(*-)+, &HO *#, ()" *#2.H#M%/ () 1)+ 26#&H#

* 0634 #& 2. &2&H] WHZ * &H+0-'Vo+)+&=HEYHKO-+&H2(H:+18*6H#&:&03 H#2&H &5(6#7(-9&" (0, *#-."#/&0 %
2(#:+2) H2.H-O4 HEH, (, HV)(-%082 XH0 HH2.)"+ H)+ *H(#8:&0382 *HO&H*& &WEH2+1+*H)+&*#*(/8&)&02 #
&4 8)BORMH2 HSYO&,), H(H2&H*& &BGH('("(0, HH2(H]).,(34.4* ' &)HVC)+*(H0 *#2.)"+ H)+ *6#-.C. 1H*#

08 #*& & Wi #DH#/).,(34.4#*.'&)6#8# +"1.),&0,(#0.,&)6# 1. **%o+# &C(), %) &*# $%6&2) &28&*#0. 4 - C. 1H*H# (#
%"8&#+0,())%/34.4#2 <HC)+*¢F,;

Pxitt - "C+0&34.# 2(# ('("(0, *# &, %0&H 2(# "80(+) & ) SV (IR 28# 18&) & [).: O# ) (*1.* & &# Yo" &

*+ 00834 # 2(#1).5(, H-."H "M+ &*H# 2("&028*=# (*I&3.# 2(#/()"&OKO-+&B6#/). (34 #*.' &) 6# +*, &6H
)(19%8&.)2.6H#)+:&-+282(64#%60+282(#:+* & H2.#-.05%0, #V&'+09&"(0,.64)(/(,+34 #(#)+," W;#M(1%02.#
&HO.:&H" 28+ 2&2(BH(** (1) %/ H2(H( ("(0,*#. 2(#(#(0,(02+2 #-."#%"#*+0,& 1" & #M(%o#*(0, +2.#

2(/(02(# 284 [)(*(03&H 2(# ,.2. 4 (*,(# (("(0,.# & %&02.# ("# -.05%0, # (# O(*&# )( &34 H# 2(#

| %+34. ;4

J#(0,&0,.6H8H/ S (#*UC*, +, Y%+ )#( ("(0, H#2.4*+0,81"&H/.JH# %) *#($%+:&'(0,(*6#"%2802.# #
*(Yott*(0, + 2. ("H& (&) HY68H(*,) %, %) &HV _+19%6)&H[AW;H#{# #SYo(H#.-.)) (H$%&02.#.#(("(0, #-.C.1HH#BH#
*ORC +,%S 2. H/.JHC)+*(*64.YoHSV6&02 #.#&: 803 #2 H/8O0 H2(H#:+2) HOKH*& &HBHYoC*, +,% S 2.H#. YY" #)(-9
0.4 2.)"+,H)+.6# "%2802.# &# [).7%02+28&2(# 28&# :&)&02&:# M(1%02.# &# '+01%S*, +-&# ".2()08&H 2(#
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M&%b)(# VZDObDXUAG# cddeW6# (**&# 8# %"&# &',()&34.# 2(# T*((34.U# (# &C)(# [*+C++2&2(*#
+0,()(*&0, (*#/&)&H.#-.0,).'82.); #

#
relases de sintagma '(KFZ)&]@OF3$2)OB"&'O/
g8 beam_type floor_pos  wall_type wall_pos [ depth.set_type ] shader_toggle shader_type %3$2F$F2)&3(#$)K+]$(*:
ggl laje plang avaneada pasde vidro avanesados formando varanda de 80cm protegidos por plano de cobog—s com abertura 3%KF#"'&K2)+]$(*)&'%&
° § laje plang avansada pasde vidro recuados formando varanda de 120cm protegidos por plano de brises com interrups<o G)F33FR1&
&
# I"#$98,

D# O+/H, (*(# 2.4 T-.0,). (# 1.)# *+0,&1"&U# (0:.(# &# -.0%)%3<(*# 2(# 1&2)<(*6# -.05%0, *# $%(; I3
& & (M 2(# (("(0,. 4 (# )(&3<(# 2(# |.*+34.;# D# &,)+CY%+34.# 28 :8)+&3<(*# &#
2(,()"+0&28:H-8'Y' &H28H T &-O82EH*(H28)+&H ] Y#" (+ H28&H ((+34 H2(HY6"#*+0,& 1" &HSYo(6H /. )H*

" CHHP&)+EH-(), HT) &) &H-.0,). Q)HE &) +&I< (*HDH (*-'O&H 2 #*+0,& 1" & 2(H*(H2&)#/.)#

"+ H2(HI&'&)& @8 (HSY6(H)(*Y6" & (Yot *(0,+2 " St (*18-+(H 2 (1 &'+ FHYo# 2 (#2+&1)&" &

S ODEAHEYD(H(BI) (+("HEMH) (\&I<(H(0,) (. #* (Yo #('("(0, . RYo" &t (*/8-+ (H2(#S- .0

Y)H(B(''\6 H&# T&-O&2&H 2.5# (2+TS-+ 4 Q)+*,. # (# Z&' (2LO+&H -.))(*1.02()+&"# &# %"# *+0,&1"&#
18:2)4.6#,8":(2#0." (&2 HT:&)&028UH. (*, (#])., (1 +28&H-."#:+* &U:#D #&,)+CY+)# (*,(#+0,81"&H/8) &#
%" & -8'% &6H# %0"# -.05%0, # 2(# T+',).# *()+&H# ".C++7&2.6# 18&)&0,+02.# -(),&*# )(&3<(*# 7.)"&+*#
\2+* >0-+&# (0,)(# /'&0.# 2(# /)., (34.# (# '&0.# 2(# 7(-9&" (0, # +&C++7&02.# &# -)+&34.# 2(# %"&#
&) &028WH (#-(), 8 $Y%6&+2&2(# 2.4 ('("(0, MV H# &0 # :&282 #*()+&H 7(-9&2.# #*% 7+-+(0, (# /&) &#
1) (LO# 245 41.(0, (6 "8 1 7% +C+'+ &)+&# (:(0, %68 # &-(** H# F# 1% QW # DH# &) A+ ). *64 &t
1()&34.4# 2(#*((34.#2(#-."C+O&I<(H#2(# (("(0, *# V&' (&, H)+&H# . Yo# "&OYE& WH *(# () + &H) (*,) +,&H F*#
U BB LK &M (&t (%)%, %) 8 2.4 ++0,&1"&# D "6H # ['&0.H 2(# )., (344 1.20)+&H# *(#

& (0&2.# 2(# T-.C.IHU# /&)&H T,."2.#)(,)E, +'U6# .%ot /&) &# T/&+@OGHW6# |.)# (B("/.:# I(*,&H
J0*/(-,+:&#BHT%02&"(0,& HSYo(# HMYo/ () 1)+ 24-.0, (H-."HC+C'+., (-&*H) +- & ("#:8) +&3<(“H2(H, +/ #
2#(("0,*# #

D'8"H 2+ 68 # *+0,&1"&H 86# ((# [)HI)+ 4 -."* # (# . 20# *O# *+"[+T+-82 4 Yo#t )08 # "&+*H
SI(Bt A O.(H T:8)&028&H .(*,(# ) .,(1+28&H# -."# +* &UH# -.0,8"# 2+:()* *# -.05%0,.*# 2(#
("0, 4 $%(# .20 # *(#t (+"+08&2.*6# &',()&02.# # - 05%0, # 7+ ) 4" .C++28&2 *# 08# *('(34.;:#
D**+"6#1.2()+ &H O&: (Y6 & *+"['(*# T:8) &O2&H .(*,(#1).,(1+28&UBH (+"+0802.# &H#O0(-(*+282(# 28 #
+0,())%/3<(*#0.#/' &0 #2(#/).,( 34.64# .YoHT:&)&02&4H.(*,(UH*%/)+"+02.# #/' 80 #2(#]).,(34.64"&*#
"&0,(02.#&H#-.07+1%)&34 #2(#:8) 8028 #

D# -.0%,)%34.# 2.%# *+0,&1"&*H# 2+*/.0S:(+*# 0.# *+* ("&# ,("# C&*(# 0.# (B&"(# 2(# /)(-(2(0,(*#
-.0%20)&2.%# (),+0(0,(*# F# 1)&"E,+-&# 2.# M%I/()1)+2;# A# -.05%0,.# /)(+"+0&)@HH *(#
(B('/+7+-8&2.4 [.)# *+0,81"&*# -." # TI&)(2(# -."# 5&O(&# $%&2)&2&U6H T/&)(2(# -."# 5&O('&#
9.)+2.0,&'U6# T/&)(2(# -."# 5&0(&# 9.)+7.0,&# /). 7%02&U6# T/&)(2(# -."# 5&O('&H# 9.)+2.0,&'# &', &U6#
T/&)(2(#-."#580( &#9.)+7.0,&H-."#).,(34.#"H: CUBHT/((#2(#:+2). UBHT/((#28+2) #/).,(1+2&4#

- "H]).,(34.HT+B&UGHT:&)&028UBHT:&)&028#)(-%8& 28 UGHT:&)&028#& 8038 2&UBH(,-;

CONSIDERAGOES FINAIS

D# O+/H, (*(# 2(# )(.)18&O0+28&34.# 2&H# (*,)%,%)&H 2.4 -.0,).'&2.)# 2.# M%%/()1)+2# ,("# F# *%&# 7)(0,(#
2(*&T+. 4 ) (& 1.5 FH *%08H +"1'("(0,&34.;# p.# 1.0, H 2(H# +* B."1%, &+ .0&# +)E# 2("&028&)# &
(&C.)&3AH2(H &+ HYe" &#-&"&28H2(#-.0,). (6#,.,&'+ 7802 #, ) KHEV*+0,& 1" & 6HT+') M (#:8)+&3<(*W:#
D#-.0%,) %34 H2(HY0" &H(*,) %, %) &H H1+-8H &+*#* T+* +-8&28H* (| EHO(-(*E)+&6#).:&:("(0, (#(B+1+02.#
BU(H(H&2.,(#]).1)&"&3AH#("H#YN,9.042(0,) #2.#&"C+(0,(#Q)&*9 /() #I(*, (#]).-(** #*(E#

O(-(E)+.# 10-.))O# &*# )(TOKO-+&*# -.'(,8&28*# 2%)&0, (# &# (&C.)&34.# 2&# 1)&"E,+-&# 1&)&#
)1&O+PEYH2(H" 2. 4%+ ("E, +-#.}#-.05%0, H2(#*+0,&1"&*H#SV0(H#-."] )4 H(*&HO.: &-&" &2 &H2(#
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-.0,).\(;# D'8"# 2+%* 6 *(\E# [)(-+* # 2(*(0:.:0# %" &# +0,()7&-(# &"+1E:(# /&) &H # "&O(5.# 2.#
*k (G (HI()*+, +)HEHHO, (034 H2(H.7(), &)H&. HH(* Y6280, (“HEH] ¥+ C++2&2(H2 #-.0,). (H2.H* 4t ("&#

DI(&)#2(*,(#2(*&7+.6#(0,(02@HSY6(# &#O+H, (*(#2(#)( ) 1&0+7834.#2 #"H2%' #2(#-.0,). (#8#
.+ )&HH  +*#1&)(-(H(02() (3&)HE&* (-, *#-9&: (H2&*H

-.0,+01KO-+&*#2(HY* #2 #E&'L)+," 6# ("HI&), +-%0' &)# H*(Yott ) JH*+, #/(2&1HL+- #2(#(* &C((-O#

%" &H'+1834.H#(0,) (H& H#:8) +&3<(H*+0, E, +-&*H(HEH2+"(0*4 #*(">0, +-&H28&HT ) "&#H8&)$Yo+,(,LO+-&H#Y )
%0"#'&2. 6H&HE2. 34 H2(H&), (HPIRH-EH 28HX+01%6&L("H2. Y ST/ (-+8 H#&H) (-%/()&34.#

204 [)(-(2(0,(*# (# # Yo* # 2.3% (("(0, M & -+&2.%# RH()"+,(# %"&# &/).B+"&34.# (0,)(# &*#

JORB<(# 7.)" &+ # &C* )&, & 2.4 &'CH(0,(# 2+1+&# (# # %0+ ()* # 28# -%' %)8&# &)$Y%o+,(,LO+-&#
)()(*(0,828H/( &#,)82+34 HBAHE)SYo+,(,%)&H". 2()0&HC) &+ (+) & HY )#.%,) # &2 GHE&H| F+C++282(#
2(#(BI) (&) #-.0,). (H28 H#:8) +&I<(H/ JH"(+ H2 #*+0,&1"&*6#-%65&H (B/) (4 #1 2 (#*(#,80, .#
& H $U&0, # (()C&'GH )(7.)3&H # (0,424 *(">0,+-# 284 7.)"&;# J."(&)# *# (("(0, 14 (# *#

-.05%0, *H#&HR),+)H2(H%"H#: .-&CY'E)+ #-.00(—+2 B).,(34.6#) (*1%&)2.6%#: +*, &6#:8)&028&6#580('&6#
18X+ &L("H RE(H2M:+28H-.0,)+CY0("H/8)&H2 (¥ - Q) HEMHT )" & H2 H* (Yot (* &2 H2(H1(." () +&H/&) &

00"&df | *+34 4 "&+*# [\HB+"&# 28$%+ # $Yo(H# *(# -.00(-(# 1.)# &"C+(0,(# -.0% )%S2.# (# | )# +28&#

- +2+80%;

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

IHBI%&H ()*+,)-./-O1L1(). +,).-"#2.3#-06()4+) )567789:)"6:;<6;89=>:2+)@<ABOA:;?FI<D7AEFG=9C)
H:AI897A7J)59822()KLMM+)

@#-'NE+)O+()&H!'3#()0+)HIP6:)QI6RR697S)3=>69C?) TBSFAP BOHIBBT R JUMYIT )#+118+)
*EYTHHW () VXXY ()"A?P=6+)*=:G898:D8)59=D88CAVAB)BATRE(=:G898:D8)Z)-. @ TNKKIVIVIV")
"A?P=6()__ +)IXKX(OVXXY+)&A? = I8BJ8RS)b 6 89?+D<RA:D6GPANDBEIC?h.a=>dVXXYeMD8?7?=)
8RS)K])f6:()VXYX+
@#-'NE()®TJ46c898B2A;:A;;) QI6RR69?)G=9)HIP6:) &G XKNBB?9ba+&+)3a8?A?()3H)&8BG7()VXKV+
*2I"/E()*+) 5606)*=R_088:C89).6<??<BEFE_=BA?S)2=h82()VXXWKSI++

&H!'3#()O0+5%P7=RAhA:;)46?7?)/=<?A:;S)!)&A?D<9?AI8)QI6RR69)G=9).Ah6i?)46 BL8AQ6)8a& P82+
3a8?A26p?6Da<?8777?)-:?7A7<78)=G)38Da:=B~;J)VXXK+

&#)0"#'0()'+,) @#-'NED)+)E:7=B=;A87?)6:C).a6_8)QI6RR697?S)!)'8B67A=:6B)EI89IA8>)3=>69C?).8R6:7AD)&8?A;:)
.J?78R?)59=D88CA:)W\7a)8+*!!&8)*=:G898:D8()E<B<() TA:B6:(0B893:D8)59=D88CA:;?S)EAERSG:CA6()
2=BS)V()VXKj+
#%Q#"()5,)#.0-%'k-()4+)5=9)HR6)!9I<A787<96)#B3FEBIA7H)3a82A42691)W()__ +)YMjOVXK)+
#%Q#"()5€)79=BBA:;)&87A;:)269A67A=:?)&8?A;:A:;)6).8R6:7AD)*=:79=BB89) T=9)6)Q8)896 7AI8).J?78R
59=D88CA:;P0DaA78D7<98)A:)7a8)!;8)=G)7a8)\7a)-:C<?79A6B)EMBaBAH&)B)6:C)VWIC).-QI6&A+)
*=:G898:D8)5M88CA:;?S)5=97=()|I=B+M()8*!'&8).-QI6 8HEy Wkt Y KYKb_9=D8JCA:;?
8D66C8?A;96CAVXKLeKLK
QH@#'()3+)'+)3=>69C)_9A:DA_B8?)G=9)7a8)C8?A;:)=G)=:7=B=;A8?)<?8C)G=9)S¥HEBETRHHB)A;d)
0=<9:6B)=G)/<R6:R_<789).7<CABH/()__+)LIXM()KLLY+
Q!"*-1().+)nVXKjo)*B6??AGAD67A=:)=G).a6_8HBISRREBAA:; BB?A;:)*=R_<7A:;)6:C)*=;PA=:()K|()
VXKj+F:G898:D8)59=D88CAQFPH+)Q89=+)n#C+0oV|\H)VIXK)
0E1!".0-()'+)!B;=9A7aR)p)"=;AD)q)*=:78RRX:AD67A=:?)=G)7a8}}24B+)VV()%=+)M() O<BA) HLW ) +
"E2#()3AR=7a0MFE56977?)*=:D8_7<6B/ASHBYC)&8?AAP;6hA:8())%=+KL()VXXW+)&A?_=:"18B)8RS)
a77_Sbb>>>+a69169CC8?A;:R6;6hA:8+=9;bA? 7R IHAANADS 7<6BEARI6D7AB9DaA78DATRG
6R89ADEBDECERADE??6C=)8RS)V)REA=(VXKL+
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Pedro Engel

"-%()*aA§@8:+)NVXKY0+)&8?A;:)*9A789A6)89EBBBBA: PH: G898:D8)=:)*=R_<7BACSC)!9DaA78D7<¢
&8?A:)'82869Da)A:)12A6()VX()&68;<()*=06ED8:D8)59=D8SCAGBE IABXK Y+
.3-%s()Q+)NKLLWO0)#R89;8:D8)6:C)*=:7A:<A7J)A:).a6_8)GISRBEGALIMIL) T<7<987?)tL\W=J5898:D8)
59=D8BCA:;?+)5A772P<9;a) () #HN) KM+
3EHTT.()'+,)/EH()&+)!)6B;=9A7aRAD)C8?A;:):96RR69)G=9)_9=PBIRREBA)A:)*=:779<DJAS+) 1%72"&Q#184?&
L\)=<7+)VXK]+)ZEXSKXK|bf+6<7D=:+VXK]HXM+XKW N%'2"%#K%?">) P& F>2
3EHTT.()'+)1a898)17?=DA67AI8)!:C[@B®8C)! _9=6Da8?)4887)!).a6_8)QI6RRAAIB<0)Q96??a=__ 8

59=D88CA:; PU&-1)*=:G898:D8()VW()VXK]() @8AFA:;+)*=:G898:D8)_9=D8BCA:;?S)VWIC)*1&"1)*=:G8

&A?_=18B)8RB] ?Shb>>>+987869Da;678+:87h <PBAD67A=ND8AIECE)BRS)W)REAN)VXKL+

H OH O H OH O H OH OH OH OH OH OH OH OH O
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