YHUBEPCTET

MO APXWTEKTYPA
. CTPOUTEACTBO

N TEOAE3NS

bt MR SUULL 1 AdSUL[fU[U

souvsrr R s trR{t R TRYOGBYL 10 ¢Offt MRU[SU

Otcn. 1 OHEkZdAdZ 1 dBdlstese zdh Cse

AdlstcOlsjedd LO ftod zOGOdzj dzO Odze tsted Is d3c
OrndlsjSlskztedzdfiv HdL O dz

rrReftuvoARf1 1 vtour

10 YtRrRe3rT OV 10 JfaterLldvrfre R 1 OU
A Lsuht

usWqw, 2020 ¢.



YHUBEPCUTET
MO APXWUTEKTYPA

. CTPOUTEACTBO
1 FEOAE3US

bt mRU[SsUULL 1 AdPSULfU[VU

souvrr R Ut RIt R TRYPDMRUT UL du o

pluvftracrt v
19 rTREfCTUOARIITY BLRE3ITOLL 196
Jrtorv il ovrpoerewrd (A dsufit

1L 1ouyvyyr o el ARMEYL YW1 O
¢t mRuULSUUVLOUO & [tV REUIRFRIUE W] G,
FrRPBL 19 Ot MRU[SEPT SO AR UWIT R
R TRYOBL 1¢ Ot mRvsvul dud

19 vrf ¢:

Avvst urLRR 10 1TtRIOGLO1 L 10 OfJ4ftRUS
Fdrefrtorve 1 Ot MRU[LSUUVLILVRC [RY GBT
bolststs:
Ot OHEZzdz zdh Ctse
(HsCbstcOd&zls dz0 MOBsMissWIsj dzdz® ff sH G

1 Okyj dz2 € sdzfk dzls O dzls :

ftos¥ Otsrd.dz su@d2 ts dzts o

1 Okzydes y E2ted:

uzS stfietsh-te Otern .  shtdsoO@aQifrp
ftosWH-te Otern. ¢dzj SMOdzHi 6 u dzOj o
HSYH-te Otn. [ Otedw | Ooyd oo
fotsWH-tc Oten. Jtodzddz [ Ooa yj o

HS YH-tc Otcn . {[®WeQjdddefs o

tdydda j dals:
Yot ste. fEs®ERH  shuseORmEjip



1 tgf L dzOls j czdztsfyls  dzO:

dMsyd e gnMorphine LO ftojHBMIsOs jdzdlsi o1 L di3tsy detsfle
Othojlsjdddo | jtsttedjoO

ROOAIdzs 1 Of cOIsd dzts o

lody d rdd3dlsi &6 zdh Csed

dHBdd MIstcOIsd o0 dzO MY tcOo € O:

[ 5CtsteOdzlsi s j ShydMmdzjd I 0ot kO L OdlHd dip izoL Of
o) CtS@ dZO L ow |, dzQ jwijdasgOdmdj A OSkdzsjlsmCdw Mmi ojls dzO
% OC kdifs jiseslssCsdz 18/ 26.06. 2018 ¢.

stekHi s | dOftyi dz L O " L3@ed45.07.2fi 2fi) LcOQf =@ Hej CIsstc O dzO

1 0h dlsOO dzO H
AfidzO v pdBQ L Ofj

q
H
e SlIsstcO® dzO v b u

fj tels Oy ts dzczdl¥.091808F IS 70 O i) off16/@AEEE todz@ fi
Odedj O Ok ydzs 3 b t6d3 9 UzOm sZO0Z GIASE .1 th)
1

rdmj tlsOyddededv s stcRBMEOdh @Oz e Mistc Colbi g Odzf g d S B Is
124flstcOded yd f Isj ¢ MB4 ffis tf Axtzdipde Ofy dffdze MisteOydd .

RLYsdLB@®dd Bt. yojldd Mmded BOdL OO O/, dfAjdsds.j 1 d
B 5. Qo lststemC d .

Lyomisdw o &Y HEZAdZOLESH A doOkzydsdL Mdj Hse Olsj ¢ d Mmj d

dMdMisdtcOdzj o dBBI Y HEZAOBEL 2@ tOkZ q@Gs§Hdzgzded yo L 0 § OtcO
Oz stedlsd3d yj:dz HdL 2 Odz

AGenerative Morphologies 2 . 0 fi - 18026 72015
https://designmorphine.org/workshop/past/generative-morphologies-v2/

tl Cso sH-dig SdB ste dz0 di3d Y HEZdzZOtetsH dz0 dzOkz ydats:d dzj H 59 Is § dzfr
AComput ati on mat ti €08 ¥ 0z yOE OV §f Ot OB Isted ud dz d

HdL 02 dz , dLuyudmdzdIsj dzdzd 3j Is tsentgfW o BN.0Z-28.RARBIE B tc OL Iz o O dzd

https://designmorphine.org/workshop/past/computation-matters-v1/

tl CcosH-gCdetste dz0 BB Y HEZ dZOtetsH dzO dzOE ydesd dzj His9 Isj dzfp €
AAl gorithmic Accessori d&0O¥ls@ dilzd yod j @O @Bl ets s d y
Oz stedlsdzdyud dz HdL O2dz &O dLHJjdzdw . Jtwddhsyjdd] d&&O O
Wsted3ssBteOL 2o Odzj Hdc dls Qzege7.0HB sIsdf dtcOdzai
https://designmorphine.org/workshop/past/algorithmic-accessories-v1/

] CcoHAMSdEtte dzO d3j Y HEZ dZOtosH dzg® dzOk ydzts d Mydzj H s Is j dzf €

3


https://designmorphine.org/workshop/past/generative-morphologies-v2/
https://designmorphine.org/workshop/past/computation-matters-v1/
https://designmorphine.org/workshop/past/algorithmic-accessories-v1/

AVertical Variables iW@s®lsddkzddg®@d 0 # i@ Ddgyted ydzs
Wstcsd@stsBtcOL 2o Odzj MOH dH dde@® 20dd ipls™ ¥ e tcOHd d HJ 6 dIlsOdzj
tsfpdzi dzy CPel.Gbe21.06.2016

https://designmorphine.org/workshop/past/vertical-variables-v1/

dMmMdMmisj dzls o d3 Y H Iz dz0 ticOmW|p dedzliz WP ZOB® Odze stedIlsdzd ydes d
BsHj dzdteOdzj d W OBKdS deOdz

Intelligent Tectonics V 1.0 , tiCtsosHdljd d&Oo j¢d
fOtcOd3j stedyd dz § O d dzd sdz 1L0DO7J6.0zR046) dzd § , w W W
https://designmorphine.org/workshop/past/intelligent-tectonics-v1/

tl SsoasHdIsjdz d dzj € Iststc dzGc Qigjts|lHizdddftioH jLd® SHEOAdP § d3ls to d y J
WEeted3ctsBtcOL o Odz] d HdEedlOdzdzs f tetslstsisdtf d e Odzj :

AAl gorithomicedAcd2sG0 | dl6d@19.02 b/Misted W
https://designmorphine.org/workshop/past/algorithmic-accessories-v2/

tl CcoBHilgSdEste dzO TfipOBdd@tdzdzd yBdils@Bd Qdztsts d § OtcOd3j Isted
BsHj dzdteOdzj d W OBKdS dqOdzj

Antelligent Tectonics V2. 0 Alsid dz0, 4| tc@eslsd dzddy0d L O §O0KLOj dlsted yJ o
Odzestedlsd3dyd dz HdL ©O2dz d HdGEdIsOdzdes W BT RME tcOdzj dzO
https://designmorphine.org/workshop/past/intelligent-tectonics-v2/

tl CcotsH-digCdEtste dzO@O B Y HEZ dZOtetsH dzO 2Ok ydzsd mdzj His9 Is§ dz €
AVertical Var i abilteGs t8vs2d. dddzdiy Q@ wtl di*OtcOj Blsted y j2ddz d O
2Z0 oadMmMtsCd MEetwOHd , MtsdzOtej dz O dzO d2§102-01.03j2618 dz¥ y d ts dzdzO
https://designmorphine.org/workshop/past/vertical-variables-v2/

1 EBdzd S Oydd:

d6fu MY j WBEPdOR ¢MR OLIBH, 1 B dzd C Oydw dz0 MM jMmisodz fetsy
fOLO®) steduj dz ssoOdz  ddzsjedte tojMmsstOdds Amjfd |

0f 4 ¢ kBOdZOn OLidkHCRBBOLE @ITOydY &O tj OdddL dcOd
jdzj Bj dzed Bk f OO kied izt OdafL AMgzf | S lsstedw i

AwOnillsd 4. ¢iadliiyly RAH( M. 103)0 B ddS OydY &0 dL i ddzj d
fesjCls M jdzj &3jdes ©ls §OLAE) Beuddgs s0f OBz sz


https://designmorphine.org/workshop/past/vertical-variables-v1/
https://designmorphine.org/workshop/past/intelligent-tectonics-v1/
https://designmorphine.org/workshop/past/algorithmic-accessories-v2/
https://designmorphine.org/workshop/past/intelligent-tectonics-v2/
https://designmorphine.org/workshop/past/vertical-variables-v2/

| Z09 O 1
1 9jiHjddy

Mdi¢d HLO2dz BBy J HO BIi HJ] tOLGEdZjHOd ¢COlt figMmisi
FdzC ydtsdzOdzdzed otel L Sd. i otej d3j dedzed s Mlsj A etz GrtdrgcdddisOqf dxdze
SHJdzd dO koL d fdMmlsj RO tePL Hd 5| @atf dfL sdzed HGdeid EBSJ Sy
dzj ccoBlss BOjtedOdzdL JeOdai, O dBsHIW dydteOdzj Is sdzdflsizi Ml
fOLO®)sted O jdzjdsj debdlsy d MistezChkteddlsj dd& oL Odd
BsHjdz By HO B HJ At Cxflisiied@e ¢f QlAsi | dzy d s dzdes H O
Odze sted Isdzd ydzs d3tsH § dzd e O dzj . 1 cdfdemiffitls diD Qieait teizf{ldcoddia)
HJLO2dz § M LHO9OdzjIss dzg® yw dzsfmilsdzO HJdzOBBd ydz® Mmdmls
Btes?2 tjhjdd¥w dzO HOHJjdz ¢ tetsB dzj d3. ¢ dzc sted Is i3z ntlzd &2 Is
ddzj B3i dElsdlsj o MdMmlsj BOO d i tMisOeswls BjHJd dd o
foHntkd ftsjClsdeOd | @OBjtedd Motjlst fteddtsy dd g
MOBsdzj kOO dJdHemlstedy, c¢sHddd ftijHd HO HMsJC d
BOXS slsts otejdgj, o ClsﬁJlSISJfr]jtsjmiqutGZG)dz Bez&Mmdatse j dz d dz
Otern dIsj Ctfstz@Sitsfd Cd o Mo j v O tftejHjdv Isj 30O da
OCklzOdzO® o StdlsjSflso dzO i otej Bj dededv Otndlsj Clslzts
BsH] dzdteOdzi fmj chtjtsdz 90 CObt g lssHMLiO diftstp d3t therstg AL
flskzHdw, sl s Pzl etsMistcOdzj desls 2O IstsL d d dzistel d3,
fsL dQdlafsBrtsHd BB L O { toff @O ds®dzj ldas H Efigls i 4 dzd . vstse O i,
N4 dZOdzd jIss L O LOJOLoOdzf dzO OolbstwmMédlsy w00 d d
oatHjhdlsjy MfJjydPdffdgisalOlb @O MW j 6O, 1SOCO d dzO dzd f M
LO fttOSIsdyud MSO ttOBBISO. [ 5B 09 j dzOIsO Mists2 detsMils o f tots
Ct02ddlsy tjLizdzlsOd d fwddshi s dO0 Odetstedlsdid ydkslsts
C sdzB d dzOfyefjvH iy @ € Ols j dzflso OO o Mmi L HOo Odzj Is ts j dE® ISIPO Pl
ofmMd hj diHMisOl ydts ftskzyi 0. | dMmjtlsOydwiso yJi dzd
BOLO LO t©OLadlsdy, sOCO d dzj HsMIsOIlsi YydzOls© € tsdz€ to §
O dze sdpffsdzsIsts ddtsH j dzd e O dzj .

&EE‘—

IsHjihd dz2Okzyded btekHtsej o MW jtcOlsO 2O OO sted Yydetsls
vomdds ryo6Bd (Jabi, Wassim 2013: Parametric desig
(Burry, M 2011: Scripting Cultures: Architectural Designand Pr ogr ammi ng) d 71 OdedJ
Daniel 2013: Modelled on Software Engineering: Flexible Parametric Models in the Practice of

Architecture). IMmi¢d JHdqd Bls kva ddi30 Meoats? MmMtsefise
sjrddlsj tOL tcOB ts5ls Clafte Oty fifds Colyvlflsj YiPdsse o OC OH j di3d YydzOIls ©
sjrndesdzsedd o Otndlsj Chktcdtlsts ftosj ClsdicOdzj . it ¢
sMisOo O dzj L Of 1 dzdzgj dets d GEtsdzv BO YyoOfmls s § silsj dzyd Odzdzd Is
dzj Hisfisi § egds dzv@RAls®Is yPigts j CIsOdzlsdilsj d MmiskzHj dzZlsdlsy 65 C

sz OO d2ZO0 vOMmMdd 1 3¥0Bd ®BOLEAEZIYHO HtOCIsdudimMcd fte
fOlsjtedzd d HO9 O fHwHtetsBded tsBWMdaj dzgdw dzO H G dIsOdzdzed W
Shdeso ded { to dydDal@log]j lstE | detetlls HAQofatz § @§ BO dzd L  t O,dedd ¢ OB K=
CodeStejlsdets tojh jded COLEM. [MtsBj detsyls o tflzsdququWIs
Odze stedIsdzd Is § , yomls s MfjydoddL dteOdzd MmMsWiskj ted, ¢
odMmtsCd sjrdedud MSd MdeddsO dzC icOdadfspO@D © fw0OCIsdyd MEO
tOL OB BISSdIsy . 1 tsH tsBfy dalf zjB dzd ¢ AgYIO® d2O [ OteC 10 tod
shdse s sdzsy dzed ydlsjy dz© Ml otej d3j dedetslsts OdzG tsted Is di3d Ydets
M i ydodzdmisd, WesCEkmMdteOded o yE~A Iztslste;@nﬂ:adﬁbd;ggbmmdz(hmo
ftesctcORdteOdzy dzO ttOL dzd yded HdEdlsOdzdzd jLdyd. [ OCOte
fteOCIsduyi ME O dOMtsyd detsfls, dLfsdzL 8 Odzd Is § Isj nded ud MEc
ftoddztsy d digsMls dzO tcOL OB SISE dlsjilsty d Ode@Hza e >p HOB dz jilyf tfs H ¢ bz
Md HdMjtelsOydwy 1 O0dedjdz ri29dfm dqLitsdzLeaO® ojyi kloi t
odLEZOddts fttjHMisOawdy dO Odketstedlsdsdlsj, des Mj WSk
BilssHJC OO d fessdzj Bdlsy | Miode Beddiyts df § fifo
HL O2dgj e d tojhjdedy d COLEMd Bl O dOLDEOlC it

5



sBBBN jdzdj 2O dhbstteduyj Mkt ©OLoadld] d&O §OLOR st
fl stoj Bj dzdzOsO® ftOCISdS O.

viLd ROLOCIs  wjiflsHI€ ] dkOe dadst Oydd o MY j OO kO Ode s
oLjlsd YtsH odd BOdedj deAPHOYEEY J tOREOEIsswh OO HJdMJ
fOCkduj MC OO Z dOMtyj dsihls ( fjHinsOswdzlsts O O dz
1 sfMis©o j dzd Is jd LLipdajOpdO eePIs g j fn O

8 lj'thSfr]dZJHd d OdzOdzdL O ©wOLodlsdjlsts 2O -ORzdsdds]jls d

ftesved HB dOfMmlsswh jlss d HO Mj dLodzj O ftej HJ
Mmj ddzsjfejlbdieol yYtejL HIedlsOddd dstsHj dzd d Oodze

5 ol ojH] SEOMJOGEOHIEBIO] L O doHj ddeOd) d HO fi
nOEOCkjedmsdsd

O i LHOHOL fteddydydd tojh j dzdly jlSCaOdzd © O HHOGUAO 2 Bas o
di dzj d3j des e Ols §sH Y sdOlO dzO0 HdcqlsOdzdzd o odL

0 fshmisdcdols ddtse Okdedd HdL 02 iR d Sijdspdd W Od 1§
JSMy jtod dBj dals Ocdzdzd 1 tetsiz yo Odad W

0 Mi LHOHOI HJGdlsOddd ddemistekzdzj dzlsd, tzdedo j tofyO dzdzts

I Mdeso dz0 yjdz dz©@ fJeskzys Odzilsts j§ HO fmj ©OLStwdq Ml
BSHj &ZdwOdy d HO ) ©OL c@OdskEElsdE" S0 siglh Pa@dz)  da
HL O2dzj eMCd fsed) 3. [BjCls dz0 dLMdzjHe Odzjlss MO t
fesyj M, ©j"jdd ysjL Okdswdlddyds &sHj deOdz), §6]

1.1. sOSot j Odctstdldduds &sH]j ddieodzj ?

1 s dzv Is g deasts o U dzts  oBts Hij dzdiap @@ o o dzgts Mol oL Odzty o ftdj fded iyl ©
OtndlsjClztODYf G@dfj ORqAD) &z HdL 02 2 0RF) CL PY SO Oi b
A OOl sted yded Is§ ¢ yd biply GefResdip@ dzd dz0 O dze s te diisid3df fuEA] Is Ofete
0 dz¢ 16 d Is df a0 dzc st s sdls ) o ©hdse OO MzOls tf O O dalée
Ok tsted s di3d ydzts s s qitzi l§ ddd @P@Es § §Misd ¢ Odzj 2O 1 O 1Ot dsMds
i eI @EOB] Sted Ui o2 | " dests HjiddkieOd » Ot

ol ftoj €d by o ®d SftejHjdjdd Ml otej ddj dzded odL EZOdzded -
ftoj HdMiststedw ) BOIj BOIdE OISO d WdLdEoko, COts
@ts:qlsgclslztsdzs CodemistczCIsdoaded ftesBdzy 3. v OfMdd 13 0OB(d
AOwOdjsteduj dz HU) B2 dz shdettfote@dz dz0 Odzeétstedls dzd ydes  d3q |
sfdMme Odzj sts dzO@ § OtcOWRjIsted d GtcOoddzO, Ctdlsts L OjHdts
SlsesoatstcO dBO HJL O2 dzO

Oted¢ zEHBZORjte (Schumacher, 2008) 9o Mmeotw dBOdzdW J

ou; des € QIS0 O sy IstedL i o5, tMdetses Odz dz0 deso 5§ s5W o d dzOIs O
Slsetcotte dzO desadlsy dLdMCoOdzdw L O OtbdSkddteOdd ¢
Odkze stedlsdzd ydets EsH j dzdwOdzy § fwsyifm, fwd S22kt fj
EidddjlsHL f sd@ydsdstew jigsMis@®@j llse © ) t©OL destsBtOL dj d
ASCEM dz0 HdMjtelsOydw s fifde Qlsigndsdedzlslzj dals@ Istjte  &zO e Odzj  da
POz stedls di3d Ydzsls 5 d3ts H j cAd[decOtsizg d Is g dsuidifinly dHedsLBO2 ©  C Ols s fiy
cdzdlsy Hoj d LQLE®B&HY OV Mded toOL IS g dAY datg sHo 7 dedates
AdL @2 dz

[ftesMisj 20 HjWdddydw dO HJ 2dz By HO BI Hj: (sy
] Otc:dlscjgdsdzmpﬂsopmtgelzﬁzt@l gL O d &0 IkIs djdhgfds@ teWtOdzidy of
i hts, [ wkMid (Lawson, 2006 s toj H DY te@l)n ddsQ ¢ dz@dgdiz
tej h O Odzj dzOntjtdtstBIsiaJcM}q’dOdzdzts Mmi himlselze Ols ddztse s7 tej h
HdLO2dd s § fesyjMmils, aseskbts gt &O&KJtO dzO2

L
02 dZ»
)

(s Hiec OO BEOEB| & s | dzOBGE sk O kO d ddhsekS
LOHOH | g0 vYyjd. o¢deswdsddlsj MO mddds §teddksydddd

6



CodBfs Istedlsj. 1t MjydzOlsoO Itsyc¢ o o0 Ode tsted Isidd s o Hls jH
BscOl HO BSEEOPH Pidtud®.ls | 5B sedW O dZO@ oaMWC O | H
BsYJ HO BIiHJ HjWdd]cOdRO §shmjHmMissetsd Okzestedlsi &5 L O
Yyjazdlsj dz0 bOLd HdM]telsOyd R dyjs tedfUstiss dgfi SO lsi s 622 i gzlf t5 C
KO jtod@@day § O VYsttkO foMtejHMmsotsd Odcttedlsdd.
@O jtedOdzdL JtcOdzj ss dz0O W sted3OIs O dZfHdd@ed@ Ofdiy jdz dffs HLJHAD odO
d ftej HOo Odzgj dz2O dzj sBrRtsHdBOKO ddz¥ steBOYdWw Zdjs LdajCsotO dgji
lTtetsyj Mmi s dz@zj MidaOH Gad@ d Is O dzdzd ¥ Alsts 1 j dzd fitz@ ®§] BB OIs s L O
JLitdl 90l Odkestdlsdd st HMiso Bgze € il &3¢ Y tzs fdsts e
tdLkdzksOli s s tsLd ftetsyjfm § §OtOd3iilstedyj dz d3tsH j dz.
1 Oted¢ cdefipjdz (Janssen, P., & JWdudfysfy» RO 24 EFH) H
hdestedlsi &5, C2lts ¢jdaj tedtcO dsH| dzd, M Mlsswh d i s
dz0 @BOIlsjtedOdz) . pdzestedls] dBi s dJLitsdkzLe O WEkdSydd d
dzj L Oo dfdBd YFets®jddzdeod. 1 witsd b dj L OOEMNdRsYs < @t
9 Oy detsiyls [ . . . ] A OO Bfide@ datie] judadsi

v 0 BftejHJdidd] dqLvhmdveO COSC ©OLAdydd §O0LOd] st
oL dzd ydzd Gteddzydyfd. ) OwO®Rjstedudeslsts dsHj dzdteOdzj
sBol oL o Odzj 20 f detpdigizdzdzdwtdj 1o jlsv © zOs @ j 1§ 1 ts A @RS gz
jhjdzdv d HO fMjsedatslsibs jsldzdv n dz0 BOL O tOL dzd ydad € tec

[ tleEc OISO 90y dZ20 R OtOCIsjtedmMlsdC O dzO0 Odze tstedls B Yydetsls s 3
WstodisstsB tcOL o Odzj yted L ZzOd & O Oddgtc d dz@d ,tcOtcj L ZdzlsOls
feoClsdui mMcd dejfsmisdyddd utejL Htkzed rnbkHts)jMise jdad
10 dL©OYHOdzjIsts dz0 Odzetstedlsdzdlsy dz© § OteOd3 Isted ydad W
sftejHARJFEO foscORdicOdzi . [ o @Ojwp Odzf tstsc tizO BECa=lgs J
sls CsdBfslsi tedzdlsy dz2OESCd d tMisOes O o MisteOdzd tsls Otrdls,
Odze tsted Is dsd ydzd Is § HdL O2dzj ted dzOMtsye Ols EmMddzdw d o Ist
COL dzdyded ol L iy dzsisd, Cdl§gs jfidiyutsiglOO s idad wh gz
s..dzdL Z2Odzdes MCtedfIsdtcOdzj , ftcd Ctsilts od@3iMsts ftescte
odLEzOdzdd Bdst Mnjdkd MCEBWEEdEEBds BhHgsdmGsftejHne O
CBH. vsLd dOydds LO dL Gty H dzyd MEzOO OHzZG s § 6 fsd f JsL de
ftescteOd®Rded jLdyd d ftej HMIsOeaw odL EOddts ddlskzdilsde j d
yJjdzdlsji dzO0 HdMmjtelsOydwisoO J dLiBdzL o0Ods stsydts osdL kO
M odLEzOddL JtcOdzj sts dz0 JsiclH digly Blezd sl letsm j dzd , o

1.2. Kjdd

[ Mdetso dz2O O yjdz 20 HdfjtelsOydwilsO j HO Mmi LHOH] Mliste
Odze sted sz ydetsIsts  dstsH § dzd tc O dzj 9 OtrndlsjSlkkztedzdy HJL O:
sB kzMdzOo w sls o fj tshj seteOdzd yj dzOls O d3kzd D izs Is teffj B OO
dzi Hisfls Olsi ydzts LOHI dzB sy dztslsts  t6OL B d teOdzj ZO0 ftoj HES
i hjotej d3j dedets tsls tOLodlsdjlts 2O ftesdL otsHMmise jdadlsi Is,
ofj Ctfstszf dzj C ded Wisteddd. v lstejBOIO dO Odze tsteddsidg@? dz ©
Bsyd HO Mmi ftjoi tedzi © btezHtsj BEO d dzj tOydsdzOdzdets
BjL dzjtsBAtSHd®BOKO d&jlssHdudtsimls d §L dOddw. v jflst
HdLO2dzjted d ftesj ClsOdzelsd HO duftf sedef o @h Ao 5l defys is
fehjd isflse © dzO f Ot Od3j st dals gz f 0@ teeENIHEISOYdW SO MisteOlsj 6
Sle OHl dzBsyj dzad fteskzyeo Odedwy d hdqesSts fteddztsy jdadj o dzc
HO Mmdzy Ol &0 BiHjhdlj] ftsjClkOdsd d HJLO2dzted,

ol sy desmMEtffbts ftcj HsMisOoaw Odzetstedlsddd ydetslsts BisH j dzd e O«
s oatej &3y dzO f teslkzyo @ded lztEzls® Isfftc @FSIEPISOIE® Mz Ols € Ols s
ttOLodlsdy d EfslkteiBO, COLts fMj dqLitsd.oaOls d dOHGLOY

lyCtedf s ts@dzPBpdpt. C 5 dMOdzj 2O S tsH, Odetstedlsi d3. o ddzso
Af e O ic®@@ @9 Ols § dMOdzi dO flesctcOdsi dz, SBTs i 6]
7



Uts sls ©OLGdj yHOdIl] OfkBEMnL|® aLdisGfkdisSidic GRjdzj tc
soOldodssils d BIiHjNO ) OdkdL Oyd®” o SCodlsjCmkso
skslsdfdeOd) J %OB®dCdwOdy. (OLodldly Ikjnddcd
Jtod dz0 A PBeHP, LOFOLd ftoddydfddwls fHARBH.

i Is

s

SHEdEZSHHY @ dso 0o 0 dzO0 SCtsdeCtoj Isdets tcOL Gdzj ¥ HOded ¢
NdMmlsets fSHLOHOYd, ftodsyddkd M "dtesS MfjSClki 6 s
MO MdMmilsj 3OIsdL dtcOded 9 Is t dz0 flaafGeoQizj deds™ , ¢ IR dzdt 5 @
ftoj HMisOo kB &E®M @Ggatf j dzadv dzO S OL ZMdlsj .

13.f jssHisd&sedw

10 fi LHOo Odzj dz0 Ghdzse O L O dzOHEshEO0) daif)d dzd@ Oleizi s tei jtskis
HdMjesOYydwk0 | dOfw©Os jd dhissteduyjmsSd ftspedidod dzo
Odkctsted s ydzatslsts BsH | dzdteOdzj . Ajzs® | i LHOs Odzj dzl
feddydfd d WYedSydd ftd M LHOo Odzjlsts dzO f sfdzj Ho O

HO fmJ MmiLH
1 0 BOL O dz€

RLY tsdzL o Odpjdsiisz OdifdlesIsts MEtedfIsdteOdai y4d dzd
s d S OO d0 WasdpiitdsB O Fddzdlsi §ted d3j ted .
MstcOljedd L O fHtwddsyjdd d@O Odetstdlsddydslsts &sHjd
fteskzyofO@dgio;dw EOL GdszHOdzBls dapt(;@@lsc[zgr](q‘lse M whdets § sMilsOe
tOL dzd ydzd tojteguddw,j o BMRYJ tedd34dzls®dzdz1s tstcd3ts;ssls@rnglslzq’9W@ct
ftei HMMlsOo dzv 8 O q’OteOd3 stedL dteOdzy dzO OHOYyd f § tsfmdzi He
fOtcOd3d stedyded HiWdddydd s efmjscd tGOLG’dZJ)iHGdZ COL Ekf
20 MisteOl MOdfls Y sd mMiej Md MO OeltsteMCd HJLO2dzed. t OL
ftoj HMIsOo dzv & Ols ME@BRISY cAfE" GBis. f s

131LrMbssteduj MCd §iej ¢dzjH

ui otej Bj dzgdzdlsj Jzmbstelzdsj daisd L O foddtsyjdedj dz0 Ocdketsts
Hi &zéts ©OLodIsdj Jjor dssjdadtaddvdldsy ol Olst  dzj 6ts. ) toj dztscgj dz o
dLudmdzdls j dzdzOs © fddzO 0 SCtBfetedlsy o fsyjmo, Lok
dBj ¥ WAz IS 15 to o Uf3dRgI toistes] ds)fpRE B sy . [ qMjEOyduls0 f s,
sfdsO0 d&O Ekyjdaid, B3OsgB®ECISd d ddayjdzjted, Csdts
sjrdseseddlsy d OtndljSlkzteOO d i LHOs Ol tshdatse dzd
ftod dztsy § dzd § ZO Odzectstedlsd3dydetslsts BsH | dzdteOdzj . 1 SHB e
i otej d3j dzdzOls © Otc&disd € Bzt OYts Joij Ot OL dzd ydzd H J & d Is O dzdzd

132.50Cot | MwOljadw?

w0l cdyj MS slste Off Z@d @] S)s BdL dzj MO d o dzgjets, fj
fedasydid d o Ofte? d lmj et dai'dzyse § Ue@D HZNI) n tCzGlizgor @, i s
ftojHdOdjtej dad MbsteOljedd MO M LdoOsd MO daoj todg@dgfcte
i slse j sdpt joig dzv C Olsts fi o Ckf desils s o) HdOd) o) dd d

16Ci Mdes [y j2a3 [sdStedj¥% (Moncrief 1999) HjW(ddadte
sy d:
0 uhktOkjecdwkO | dljtOldoj dzC sty f)j dz@f dsleezQy, e
fOtcOHded3sd d HO Mi LHO.O oadLdw LO BIiHJMNjbt
0 dbOljedwIisO j HddOBdyjd ftesyjfm, dOMsyjdz d sk
0 dltOljedwisO | oo juHjdzyjmMéd o sslsetsa ste
0 dlstOIjedwisO j rnsddmisdud diftwj i MdzOls §tesyd m,
eOBRBSd d jlsdSjlsd, LO HO.BIi Hj tOLBtOd d tsBW fi)daj



{ sdkzOdzgh mi Hfi ,d2 0AWYds®ihdMe © fMotsdl MOl cdqOls®
sfjtedtcOhd d20 Hoj dzfEd®) Idideatilsy w(adigw Ctsdieddoydy
MswOlsjedd, fi sldjmjdd S & j5OfO d&O HdLO2dj emGdwy
fsHLOHOYd, Stdbt IktewBoO HO Bi HOIs dL {1 dzdzj dzd .

]l Ctdalsj $MlsO dz®@ HIMJtelsOydwiso fnlstc;Olngq’qlE;pCBtha;q’fgkqu
COlts My OLHJjdwI 2jttOtendydts dzO Isted yofmisd:
6 [BhO MbOlsjedw: dLodzj yj O yYtejL 6jdzjteOdzdL dicO
i Hi Y OhO o MjBi Md dsecdyi MEOIO oatei LEO i ) HLE
LO fsmMsdeOdzy dz© HIL O dzO.
0 [OCtkbMstdls o6 digj " ClB@dsjdS toj sdzdlsj S OLEMd, e Hi
Mizz yod dO tBh OO MisteOlsjcdw.
6 [ dSshisialsq ctefjdh O Odzj deO fslsH jdzded sy yOMmlsd tsls
BOCtsMsteOjcddlsjy d MO Joi3f dzj Bj delsfteOcdzd YtejL Oc

133.RL § SdzL a®dzf OL Efd tk §L€OCKdS OO

I HdMjttsOoydwiso MO dLitd.oOdd StdStjlsdd $OLEM] ¢
Do lstste O, sOCO d s ftejfsHOo Ol ZMS OO Hj2dsmE ¢ O
tcOBtsIsddzdzdyd L O fOtOdR]Isted uj Bz ff zp eze S tzd Is ilg@ uff tzH R g6 OB
O Ctdftejlsded LOHOUYd o® twWOLddyjd StdisjSfls d f dzOc dz
MO oL dzd yeed GBOSCEEsMistcOljecdd L O ®lsHjdddlsy §toddite
ftcOClsduimMEd HBSCOLORZO. t OC OB H)sjcdElijcdt) sSEE o O BGls
ftotsj SlsOdzls iCics fdteitg PjdEP HE ttOBBIdZO W OLO, €Ot fi L HC
Cidg Iwn. Jdydslsts otHjh B EZyOMmisdj ZO OolststtO® o Is
fsL dzOo Odzj dz2O ftesBdzj Rl ff wjOFdad@@W s Mod dgL OpzdL ¢ d
GjdzjtedtcOls dRdzsy j Mlse s Odzetstedilsdzd, Hteddztsyddzd o tOL dzd

stcO2dzd [ ddzd ydtefj " j dzdw dzO© L OHOydlsy, BEEOIS HO Bi HC
tOL dzd yded  OtcOd3] IstcdL, Odas )t tdaff,dbf §f&[UsPH o & dzd OB deBEIAO Is ©
Bl Hjhdlsjy Odetstedlsdidydd HJL 02 dzj ted .

Liseol tocH jdzts t©OLBdteOdzi @S 0@ g il s fZDIs aedpOlsci s j ud Ist
pLOdBEHj2Msodj dijyHE fskzys Oddy d fwOCkdeo. 1 f
Journal of Architecture T sd30f) sKeaB,d2004) s Mo © § Slsj deyd Odzded Is § f
LOLHtcOoWwW o Odzj Ists dzO ot L OISO BjyHE Isj sStefdwH fds difSus G
C s Bl ¢2s to

vOLd yoOmls s HdMjlsOydwisO Z =xrOisdyq adzts i i s © Xlddsusj ME O
ftoskzyeo Odzgj sts dz0 ff Ss@aL o iPdids(i H IO figde. i Biksgs§ @ dze stcdIsdsd, € s
HO My dLfitdzL 90Ol dBdesetsCteOlsdes d HO MdzEy Ol L O Ekfpe tsw

134 Sy jtod di3j dzls Odzdzs W Stcd3ssStsB toOL 29 Odzj

] fkBddSOyd™ sl CtsdWjte] dzydivic jiHejdy HXWMRT | dsQ IO &6k | d
sfdls §smejlsj dz0 dzO 1 dHareds)skoutnias, BowA, 2007), fjj dz0B dz¥ ¢ O
By HOBO OwndljSlkdlj HO 0o ddL Ol o HIGdlOddadls] I
o Oy dzts fi) Iflseds bz Cakzdle BLOJ MW j ©O.

[SH] &ZdcOdzj st (O f¥ j Bdsd b&( Is &3

ftc QoW 9l L distsy dats
dZzOH &3 dzOe ©Oh d ) Ctsdsf dzj € dzesfisls fnd

jte

Is

JHBMIs
[0 MduSd YL dOlsd H
i tOLoadlsO BjlstsHsdsecdY LO jCMYjtedij dzls Oczdets W ste BB |
MO Gd&zOC dzj HBaEs ez A j &ZsO dz20 kOLd &jssHsEscdY |
Cl g Ml otejdgjdedadlsy d B HO dIff Jots 8ty s cpidfischizs@ did, C Ot
MdMmisj BOIsdL JtcOls ci 98¢ Ooad Odzestedlsdidd, HOo ONd OL detsts|

21 toj oatsH wsls O dzcanputeda@ieddsin
SCAADI tsls@ize dz.  Co mp ut Htecturalidesignd C asridf * Is if teflasdsOc Odz Oter d s ¢
HdL 02 dz

9



fSHABH MO COLOE dhOoBMLOGRJ zdlsj Odkestdlsdd, St &
sl Bi HjNd HIdLIPRjjadsd L O §shisdcOdy 20 HBked jLkc

CMYyjted B dZsOdzdtslsts W stedkstBteOL Lo Odzj 4 Ujflst Mtjh O

(

ol tcod tj HSdplshp Oef) UsttsOBdzO dztso d BdB dZIBSIsj Cd ©Gls Odetsted
fdzts ) Ged M ls tc O% tstdatfd , CObs WeSkMmil j ol talz IsjrddS¢ OO
fesmMisdecOdzj. [ df Mo O kdsQ daefGLOW@EOS IN¥TZdEEydd Isso O ol L §f o]t
sjLd ddzinls O @HF yadzOls © Isj stedw d ftOCIsdeOIsO. [ CMYJ
9 HdMj BOQYYW " HO OHEiMdLO IsjLd djHsMmisOk yd d HO Ml
d fteskzyse Odzj .

1.3.5 ¢odzetstedIlsdzsd ydes BsH j dzdteOdzj yteiL fOLOR] IstedL Oyd
vtejlsdwils ftsHRBH o HL]sfid]otesddjy doz@s OB WO dd L © § teddztsy
BsHj dzdteOdzj J yYtedL HOttOdi stedL Oydw. wOdsts 5 Misg M

d
Oz stedlsi &5 L O BsH| dzd e Odzj d fttiHMsOoadw"e O L OdzOGE OC
Wsted3ssBttOL 2o Odzj . {f toid O L IstisyfRitslsits s Hiczedlsj 4 Yd H t
Odze stedIsd3dIsy M4 Isi tefpd tjh jddd ddzd toj L zdzlsOls,
s d S OO d, fusOCSHEafflisty fj BgdZO ©® L O HtsMisde Odsj dzO
OdzOdzd Isdydzdvw - OO o] tf HA M If ts@ds p Odlaf , 1 sHdzj ¥ O d 2O
GJ sd3j Isted yded fsimistets ] dad v, BOIs j BOBdud M¢d BSHJWC
1 OS tsdetsdzd tedetsmisd Is § 9 GijtsBi stedwisO, dLodzj yd dad wls d
dLitsdzL 9 Ols COlts ddmistekzd3j dzsd L OO @O djRfsio Od Mdztisalts o W st
MistcOls j,ddsdnldsid ¢ dzOIsd fy IstsL d d3i IstsH. 1 HgMjtelsOydwisO f
teiLlzdzsOlsd d MO tsfdmMOdsd Htekzed ol L di3dtsy ded 4 tod dztsy § ded W

14 ultelSCbzte® &O HdMjEkOydwlso

ltejHilsOo j dZOKO HdMizetOUgY § jsc@®mdy d. | Ofisswh OO Ist
Ci hjfisas ol o fshjizted 2O O s jtodd dsdsedy, yjdd J o&jlssH st

| Z0o O 2 HtjHMsOodweo O fteslzyos Odzgy  OdzOdzdL dzO tLOL 9«
ZOfMisswh gw dgsdj dls, Stjilst | ilkfpdisdcdts oo jdf)izs iz wa
MO o0xdd Mi §¢d d Csdydfuydd, dJL{6ddda®@ Jf s ety
ZOo dzd L Oged s € lIsEPIs Hd e JlsOdzdzd Is§ Isjrdesdzsedd. 1 ¢ OL Odzd
HdL 02 dz0, Ci Hjlsts Odzg sted Is d3dhuddsss Istists oiisissiy jdgte O dzj § M §

| Z0Oo © 3 s HdMjttlsOydqwisO ftojHMsOodw e O fwOCIlsdyd ME
Il 9jiHjdfitc fifOOIsO d d3j Sl sdzts 6 6Ol @Emizjs to GAORT Is § . } o] H(
CzomdW dcOoydy L O BuHlsfedgod dzifQde OH j dzd i tslse jIsdedIs |

]l | 090 4 MO ©OLKOBEIs]jdd ©OLdEJydd 5 tBRoOl d {t
Odkzetsted s Ydztslsts BsH j dzdteOcdzj . swltOljcddlsj MO tOL HJ dz
fll LHOH | 200 |BjbtHtdsedy L O fwO0Sldujmsd,  JsCfft j to
1 5C 0L Oded MO OdzetstedlsdBd, dLitsdl oOdd ® SCtdCtsjlsded ¢
tOLodlsd o tcOEQYdDkotafjiddddy . t OL OB IS j dzd MO RBdetsy j Mls ot
sls foddsyj ddvlsO dzO0 ©OL dzdydzdlsj MistOlsj ¢ Oy § @ dzjnlsizg dz

Odzestedlsdzdlsi d MO Y sHtesBds odL EZOddL JteOdd, il yj dz
ol LftetsdL ®j Y HOdz .

] dZOo® 5 MmiHi O LOCdyjddvy d ftoj st Cfftcd=tastin &§m.
ftoddztsy ddWlsO dO ©OLttOB®BIlsjddlsi MmisEOHsijc@ dtcO g ©sQ,dzqd
sfdMOded d i slse jlsdedlsj oi L B3y ded 2O tcOo dzj dad v .

1 tod dzts ddi 1 0L 0 oMmMduSd BdBdZdGIjS¢d MmiMm Mot
dL §f sdz Odzgd LO M LHO9 Odzgjlsts dzO OdzetstedlsdsdIlsy o HdMJ te

10



| Z09 O 2
tOLoadlilsdj dzO0 Odze tstec(d Isidistaiflapdztsis t5f dftOHE O] tc O dzj

21.rf)lststed yg Ceasd s d §
0 ftio fi ABEORYERNGUfdsveoveoO o fkbBdds ®&sdwW sl

)

Jimddjsdijbtedyjd O0dzOdzdL d ¢ j A sxsldive &z01 B8BH)mH OF
fsdzemrsHMise Slsts  dzOts difstafs o AEPa@di] sjtc f ¢ dzd fis $ fo ko & dats fif)l
4 OBl j dz 3 (Sepued Earnshaw, 1839,1 02 ), C2BE (B sdddO 1
5o toifided HZPY St B e OO sl Mddd. Rl yf His@d Oz d 'NEQ &
(Dana, 1837 )1 3 § 2 o3 [ 260 wstfr[fnpded Misi §¢d L O dL yj tels O«
ls;EdchIs 9 0ttdOydd yteiL dLwOLWWe Odzgi dzO® tOL dzd ydaqd
sls fMlsi §Cdlsj, bkt2 sfdme0 shkdth jddiks &iyHE I
Ml slso jIsdzad Is HJ dzj de@v ff iz dzfoy @sdRg Mg . dzfBM sEBJB] 56

J
Misf dme Ol d {ogjiddgdsvied@ls dz0 B OL O fr]iLHOHszq’ f Ot C

BOIJ BOIsdyuj MEd dOyddz My L OZOGCOIs fwOoddzOO L O
dzj OLtcdo d&zOISO otcl L S@®Jd upgizslsls HROwWPEItOdzj d BOLJ o
WedCydd d Ekw®Oodzj dedv L O M L@ Piddy @ Ldaddugdzdis d3iEAsiict)
ZOEC OO, O o CtdsjSMlsO dZO OrndlsjSCllzteOO Istso O

Fig. 10.

BsH '
Adellteddjted Shdsg edo 1xJj2dnh rJ2do
RLBBtOY j dzdl837,Ba n a

WHtcHhzBs Odzdsted s B ydeslss d ff OOz Isted ydets O ui3kta @ dizd tef
SdzL 9 Odzj ss dzO Issydes HjWddzdteOdzd (-EOezdztzB®L Qiclf tzsr
sOCi & YsHAttH Mj dzOB E®H Cotdds yg flegots jdlsdsrdgdovO dzj  d
i f¢shmsesjdd fodkitd MO OEd dL dH Mefstddsjj st
dLoydd, dzsij490f00 4 jteify (l=H8BYjte ( BO2Misste L dHOEK)
W) fksdzdCikzoOk BEIREusHlio OBfHEMEdICd L O sl
Clkzted ( ROO7,62iHu3d)s.onf f dMOdzdlsj 3jlssHd MO Bddzd B
deOdzj dz0 ¥ OfMmBd @t ysdsd3d dpO dzs O L idzd dgdzel j thfrdrdddf{ " OB dz

az
q

@z
o]

]
o
od
o
ol
fls

‘sl Gl yod: GUOpEddH (det eV )@t odnlJflsets L O dL WL
sj 0 o ©ftjHjd O ¥ stdo
11



SO0 bt OzhOssd dZGdzOEAdIsBd L O W steRstsB®LOL Z9 Odz)
dzLfip Ol dzd yded § OtcORBjIsted d HO i LHOe Ol o dLojfml

@@z feddjted L O fddsyjddj @O Oddstdlddyd
fMssO Md djtgEss @B O@OY jdedj o) tik OtRdljClsizt
. des MO fsCOLOjdzdzd L O ddskzdldoedzdw Bk R OBO
stedlsj dzj 4 MfdeOdkd fwesjClsOdsdlsj d dLfdjHBsC
tBssBtOLdBIOH] | Bdezts SSHI©Od Ists d dL i dzdzj dzd j |
O dOftejH o ItsoO dkOftcOodzjdedj HtwOoad o¢delstsdedts |

o«
)
=0

=T

&Q—. >
s g g0 gyn

Fgrozc
FTOR s T

0w

7]

wur:l:ln—ﬂ.a' s

SO tt@ocHlEz®c OlsteIlze o dH §ttOo ddzOi W diudeidissits B LGS
d 9l LitsdzL 9o O ls W n dzt®ls Bz0f teFOC g dgjd iz JjlIs B WG s
SdzL 90 OdOizse o d OO Isted yded dBsHdzd dzO@ ~df
jfjd OMT jSls o bkotttyjMisotlsts 0 ¢dzssdedts | O
dedded o ddasjtedstedlsy d | ¢ Mmisydsddsds@iis fpHfetiz0 f & &Pk
g tBd ydar tL On u o v e tNgH & BHAEZICA Ol f 59 § WO IsH H3O Is & y gizhf
didsfflsd e dzOIsd fm EkZtcOo dzgj dzd v .

tc
M LHOBO GjHdUQoY §sdREME OLBESOirdd td dydy d dzO
@ o d ) dzOdzdO Ctagidolridzs O dlsj 1 tod ZOCOdz dzO W fyls ts

—OF KOO
FEs°n OGS
GO T+aoFo

@ 11 0 I D=
[ﬂ(/Tq_”OQ‘ —nNgg"

g =~
T SNSFSFO
g

& © 11

dBOO dJd¥ steEOydy LO fsfhlstesvo Odzjlsts dzO Wt
edOdddlsj OwndlsjChlidd wjtlsjyd dj MO &scd
o}
Is

OgFEN
WCD UJ&I

HBE® i fted ZOCO OdOdsctss  Ode 6 OGEIEEE L@ s
HO Mmj fdiki LO fitwedy fddjte dzO {t6ddo
q Ftededv HLO2dz, BOSOL d BYQAY Ofysdstyhisls OdzCz0E tscfiy
ted szdzdls,tscq’lsundz@dzOIs 9l L dstsy detsfyls L O ftojMmi LHOS®
BssBtcOL 2o Odzj ytej L i d dzqd d slso Otew Is yvw dzts q tsdz
SRt sBEOL 2o Odzy yYtedL WdLduded fddBzdzoydd

RLYBdL o Odzj Ists dzO  Otc O 3§ Is fg by eizff) Is dzticdgtudgfsiczd Wz@ fj  dzO &
g3d213>1 ézﬁn&bfbﬁltf&iv‘i ISQ’IS dz0 Oter q st E®8 PH ¢l of tHzjHdP F 5 O o j dzd

sEsEq @a_u:t.'m

Ad@2. [BHjd &O A S o D) delseakdgz v Q1 dz
RLBBWOYjddj dzdyjdz Otendo

12



gl hdw  feddayfdtfdzijo Odz d fted ftetsj ClsuuBdzvs | &9 dyi( €D O
Mi LHOO2¢d GBI tedzOls dzBOE & H B ot Izd o (MY dAR)D. | Mis dsMdzso Ols O  dz
MisAJOSC S dEOls Mz@ H W BSEEEOYdWIsO dz0, Sdsilsdsj criiCdstadzwis jaddas 3
9 ¥ jlstots Ols ©OC 1 oy jdzOsyjd d® d dzO 6 dd LHYD diEsO BdEds wiisf | dz  ( tej Wkefdte 5y
sBtcl M Odzgi dzO B H ) wORY dddd dzd B sisteH d dzOIsdIsj dz0 dzo®sEvY S|
Hs o CodW deztedicOdzi dzO® YWY tdzoUs ORG@ dedstilid dedetd @ dzj vd2@ Odzv ¢
f OtcORB IsBEHd dizOdz o1 L By deEiglftc@®@OHtckzed o 0ttdOydd dzO
Isi tofj detslsts EMmdzssadj yw dzOlsO MistekzClskztcO® HO ttOB2EE) dL y
Al hdgjlssHd LO OdOdsetsats dL ydHidzhaBdy 56, o ifd o afdss
tOLtcOBBISSd L O d&tfBzdedz@edidizy yJdzdi tsls MOY 2dzj dzed d3j d&3B 6 O
s § W e (s 4s3). o ) _ _

5 (Otto, 1996) dOdyO { WsEsjCodafchteDidz) BEEO off BEgifizOn ddjtsHg
I fdets MlsQoa O ywdzs fsdzy o Odzetstedlsdzd yozisBisd tafO dAfsO te
ChoOdzi o) ternlz fteslzys Odzjo maOj ML dO CHsElzINY tedgs. fls d
ésodlsy EsHjdd dof MO ftesmists twjftejL j dzls OBdE® diay g s o0
i3 sAtdPfe t ei narel i s, 2016) . r Mubihalte ( f o g.45j tco [ OmE ta@
tdsOdzdw, E® fO8G HEOL dzd ydzd z a5¢ i gatzdadjtEdsO , iy jLte@vte § f § dzd
dzZslzte, tBtOLEZoaONd tjh jli ydzO MistckClkzte® f Ho 52 dzO
dzso @Is@y ddzd dz0 hi gk PlIOd (OO Isted dzO dBsHJ dzO)
L dzd ydgddedte’j,h L OjHdes ) HBCEZdi] delsdteOdzj i@ Hidtstfzig@dC ¢
13 s 1978 ¢. 1 sHBB &GO o Otk jdgudidste dfdic S Qa j i C
tOCIsjtedmMisdC O dzO § OOy sted ydedw d Odze stedlIlsdzd d dz H

7]

PRS-

N— g @0~ N~ sste

oro3w+

’, 'v‘ y . )
N

Ad @3 [ SMY jtedd3) des Q) deBdgBHgOdZO® zO A 02 [Ists
RL 5BtcOY J dzd § Fdfm and Stri@ture loy:Annette Lawrence Drew and Philip Drew (1976)

sdzj Ho O s dzOME st deDLP PO R sted L BO d O @& Ot df s Bdizd @dixh
OtendlsjSls [ Eduxwds?2 [ Wiwjslizdis O Hi dzB ts tic dztf Af@REQd3] Is® i 1 ¢
Oten dlIsjMMoetd,@d971,207), CtwWlts HiWddded SOt dL kzyds Odzj]
Uyi&o fj niW¥dddto ot L ¢ Olaa adgifyjHia Hisisds jdsscidjfhjisfe tists jf O
steOdzidzd e © teOL dzd Ydzd W &z diflsysRddzigBisdn cdelOfitsfdgLjo @ € Ot
ZtcOo dzj diftvtc BEISB teOL Z ef BROL OsQMzdzd L O ©6OBBIOKO diBz MO
20 MY stelsdzd M tedels 5 s> dL ZzOc O { tofsis 51 & GO Oca®uiz] dz0 @

13



ANdR4A [ BH] Az 2O fils AHdiEdz { del | [lskf
R L t5B tc O)Buaddujd Mulazzani 2000, 114

10 WstedistsBicOL Zo OdzjIsts dzO MSOHdBdO MO dL §f sdzL 9 Oded +
e OL dzd yded =~ OtcECAslgtds difdsdff ddzO0 deOB dzs Hj dzdy d Mists2 detsfyls
Isteilsd §©Ood WOyarydzD aNBOHJESdRO ) oL dzd ydd Miss2 d
1958 chd dzBmdis® Qg ©dzady sz Is HEOIsy &BOIs ffusif i ePIsdo dzd § tetskz

L GtcB Odzdii( | ®MOU) , SCi Hjlts teOBtIsd ol tenk Ijtstedy dO { Of
Nj {1t GOR da dedipfedz)j @jsdfls o f to IS Qldste] tet©@izj dedfsy dzd sy W 2 dzC yd
Csdzdud Mise j dad, Mip O e@ Rjdas{te gy BOIs § BBOIdyj MEd Wistedslzdzd. 1
ZOf 0o jdzd L O tOL dzd ydzdi WelzdsHetEsodyj ctidplsjCom o & RIS S Hetffy d o
Bt szt W IsOOdddds jC d deskztiytso s L O WistedssB toOL jz o IOR  dats Iy |
tsUtGJHszWdf;u BwW@vwe dzd yoOdaj dz0 dzOyOdzdedlsj f OtdfOxlpji Istdciddzddagf
JHA&ZOC o &5 dzdyjmMlsets oadL zZOdzdzO dda stedsOydw. 1 Oy dats j
9BHYI HTE deB(DdE{{.jWLIzthsmsj.G vy fsCOL9OIs IstelzH detsflsls © dac
WEdC ydvw Hts ftetsisd § OcOBilsted. 1 0 CteOW dzO COted]j tcOls

{OLCdZj HOdGEEE HElES dhlssteduj MSsHEOOD &isg | o@Q dz O
fsC0OLe0 fddydfd LO dLdtoN OBRE] Lo dLoEdsd s ks d s s
LOdztsy jdzd ® M otej Bj dzdedlsj MbwOjcdd L O fteddztsy j dadJ
Codfé btedlsy. st&f lsiockstcdl GRHudkd O OdL 02 dz, dzs o H
dzj csotslkts jWjCldedis d dstf dajeasQ loB d fe®EA) Is § S @) ouecij aisg j d3j dzdz
kWidts Mol oL Ocdzs M wOLodlsdjlsts dzO yq¥tesodlsy Isj o dztsds

2.2. dwiotjd3jdedles tcOL O Isdj

1 d2oyWdsleE s2Ists |, OzHd d AttO2 [Ists dLftsdzt 9Ol WdL duy

LOdzsy j dzedilsj ls Wi f OteOdsj Is Oflaindd] v k& tc @ asdkjf dzdsw kg @edz jdtd

4l Hi cdzOdgH tjh OO HO dJLYtsdzLea O dLudmMdzdB§ tz@ls @ ) @dzO
14



%O Hiked kOCdoO. sObts YOfls sl HECkstnS OO Md HJ
CodRf s t®OLOBO M d'"SCodSt ) cydhisydqdds . w0026

ks?2 fi LHOo Oi fkea dhpBAD MuWisk, 6, @ ¢ dd COED & PlgdzO

LO Stdikzded s oydw

10 ©OLd&ZJSCO i) mickddrtigOded §tesccOBd HEBISSE000d Ske
fosdzyo O fotjotej d3dj dzdzO, BB dls Odzdz® otci LEO iy HE
ftoj HsMisOa Y OMBYydOIlsdse dzO izt 8 6 83O dz® O  tz@ J| Brig e ofSote] O v
dZddzdv dwOfteddijite, otHd HB fsdBWdd d @O MOEOKO dd da
Pl cdzdas ¢ O ity dz0 f6OSISdSO ftoj HNlsOo dzv 9 Ols § tesfls
20 cit®Ribedy (fteddjte: M LHOs Odj &O o telsds Odzdzd d

&ZOC &zsdz Yols sulgdadd 6 @@ deaf t5jj dgPo Ols o Mdusd shmdese dzd dme 2
EtcOo dzj deP s5tc ©ls idfjmdeaasiodsd] sls WkdeS ydw dz0 dev" Csdz$ s  dal

lted ftotsiY zO O dz0 Y G dedz lic 0 FPG OO ROEOO T ted ¥ toj L ZdlsOls,
SOHA L O2 dgj e BOdz o L sy daesils HO BsHJW d ydAfodstgH jfrPCiptisdolsd],
f OO skt Mihts oasHd HB ftesBY"dzO o Ct0O2 OO ¢
HdedlsOdzj dz ddzmlstelzdgj dzls L O Mmi MsOowdzj dz® Odketstedldid L
I i hdesfyls L O fitead ils fMdzjH Sketchpad { OtcOdjels tiddy dz
ddzsj ctedteOded kM jhdes ftejL 1980L 6B §Hz0 0o dzPRafuiselll O tizf
Technology CokcPoizg&Ed®anlkzd3j Bdetslsts yjtelsOdzei o Sketchy
ol L d3tsy dzsfipfs. d3j B dzB® RBsHj dzdteOdzy dz0 6 sd3d stedw d3j € @dls
ftetsd Sydd Mmd GlseOL v o-PL BH b BBOISEHEASdZAZOC OCIss  dzO o iy
Jdzj 3j dzlsd dz2O cjtdzilstedwisO

BSEOls HO B HOL OMBYdOldodzs Mol toL Oded YtejL OO Is
sk Odzd W Is©O, @BOIsj B3OIsdS O o OGgishelg), 4 O DB iffige M S MWl
dLO2dz, Ctwilsts HO kdjMmdveO ddjddtedlsj HO tfdlse Ols
sfMisde Ols dzj Mdes tOL degssBtOL dj Htod o ded BOdzdzad tgOL R ¢

eresko 1993, 2 8) . vuts?2 dzOBdzZv" 6 O @z O®DF Is fRuztbflsd P dz2@ O dza
O Isted ydzets BsH j dzdtcOdzj, Ctsdlts ¢t fteOowls jWisSklsdos
HO9 O 9l LBy detsMis L O 9 0OtedOlsdd dz®GIO BizB toif vzl g J s H | oldd
dzj MdzO ftesdEY dzO © HJL O dzOH ¢ L EZDdzjctf i UaPlzOf ® ©y OM S is

= et T 0

o]

AOwO®jlsted i HdL @BdzL 90 L O ftci o fils tsls,2087tno t zd
dzj e s9 O  kpskzdXc@appvj 20 SOCO s 1988 ctsHddO. wddzjdz
i HOOO M wOLadldjlts dO ¢ td&thiddgted s yd M tsQ fifdg alo &Ol
HO9 O ol LdBydsMls L O MiLHOs Odzj 20 tOL dzd ydzd MW lsk
dLGtOYHOdZ] dO HdedlsOdd] fOottOdjlstedydd &sHjdd d&O ¢

[deses I §O0LO®j stedydedlsy Whkdz€ ydd dzO s ds/ZEEAIE VM E E R
fteiL 1993 eHddO. | dOyOdtisyddulf H&Os 0ded ozH dzfnls @l § dz
ftod dztsqLi@zOf tci & i s o OGRS PAAN@rtsls L 04 tdp@ddL Oy
1 Otefj dzts dzO Adkz GlibdEmMH20@&5) o 1 d dzB Ots. R desp QUi By tolsf toj H 1
ol L iitsy detsMisls® L O kO BOdUYUiMEts HiWdddteOd dO Ctedo
dz0 COBC dz®ls j BBOIsd ud MS d BOL d,tc®@@dadsj | dz@ dzc s @ dls d&3d § ts
tOyYdtsdzOdzdL Oydw dz© Mo sBSHAO 6 j sdiIstedwd d d fds j tHtdsio sz
Jtesyd EOls HdL O2dz o] Bd O O ftojL WdL dud ESH @By fzdzd
sci de@dfilsseoj rOwldw, Cwdbt M fifdidsd Ods lsots totd tdfifldzAc O
BsHjd& Mj d&OMdkOcs Ol ktsySd, ¢ dlsdso sty lsko i 6ttt e dia
fsol ehdedded ) dz20 GwOCIdCO BJjLSCO2 O ItsuuisBli " dz®
ttOyYdtsdzodzdL Oydw dz0@ ¢ j sz Isted wZse® {dzOlsiz©@cidy ¥ tsrigidgofdini Oodisi dis
iHddzdudz® Ctdoddz®, odsjMmists lswkrudadlsj @& dhTiOfaf dado dL §

5[ &OddmSd calcul us: dOfwOodzjdzdj o GBBB) BRI Y O
nOEOCkj®O kO Ctdodlsj
15



o el B s PtolsiOjudEdfH dzni dz ( Denni SMITR002 5hwe? lsE ntei ¢ 5o
udq fmdzd Bty lszdz{@e bry Partners, ftoskzys © tojftejL jdzlsdtc
crdedded d bwihidtslts t©OydtsdzOdzdL teOdzj tef)d3iylg telzf vdaffd
LO lBtsHj dzdteOdzj, B dMOdzd o ©OLKOBBIS OO,
fesLebdygOo®ertshbers, SCtdists ftoj HMIsOo dzvw o Ols
i L sy detsMislsO L O fojdLyfsdz o Ofif L afts ddrOHE telOW) A

9dzts Bhzs e s5C 6OIsdets §f ted dzsy § dzd § -

s 3d Ydats s ts, Bt Hsjdzizchttds] d tOL o dlsts o HdMJ fEhigjOyd*
OO0 MmihjMmlsejdzs ©ls Issoa 0 dO AtO2 [Ists d ¢dast
d ISJndztsdziqucf st daj cfezifistclpdBz dg®2 L O § SH Y SA&30E (
Is
- q

I
o,

20 WSt dBssBEOL Zo Ofzfs 2 zaPL @@L dz2Q ife @Y dlsj
9
Is j

d3.
20 d3tsH § dzd t6 @ dzg tc @@ j YRRBAYE § el flzgf " d2OSO B 6]
{IZGq;tSlzsﬂV‘O@djr]dZJH Misd Htkzed EMfjhdd ftetsjCilsd
O dzO Di sney ¢Q@mmcazdt®ZH Blaln ke. of 8y tc dzd dz
L9 Odzjsts  d MM jMmisewe Odjlsts dzO jCdsBogl]ddj Clsipi@dzts !
Iso HdOlzS dz@ jted, O OdzetedIls dgf@sLit Od Hndsd Bk j tzdzd |
Jy®p Olsz Mg dzj dz ks dzOMi € dzOftejH o ©OLodldjls
szteOO. v 0O MO O d tMdzse O o diEehrsHatiners &3d te
Tec hinioH @HyjydzO( fif sy L 2001 ¢. ), Ctswists ftegL 2
jt6 L O dgdHgjidedatd O dBjr jaljOe & tiz.dzC oyt s dabuzdzts Misd Isj , ,d O dzts:
ddzmistezdzj delsd, 4 tej HdzOL dzOyJ dzqd QIsdths;lsdzls LO O
jEnEafj stedd, Mol oL Odzed f dzjets. lwjL bsoa0O otej
dZdL dte® d yYjtelsOdzjIsts dzO tei €O Mmj LOBIdw M 4 ts
zdzs dL yjtelsOo Odzj, € Ot OsRflsfs&lirbpRddiso wOB O tzd
s Y dzj ¢ fydzd G'Jtsds,jlstsdq, L O D@ itstfad O oRroovjlse ciztff.ts It
fesetcOdd L O ud tels Odzj d Istc d d3j te dzts BsHj dzd O
Yyd sdzOdzdetsmisd, Mi LHOHjded ©Bhj i M SketchPad, dzj

FUURON-TNC RO O GIRAFTOI G

EOFIINIFITOIGTAIOC @S §e T IS Ho—
@-Q-Q-QOW:T-Q-BBWON'&T”ﬁﬁ-mnOO”—

N>FRo0@@@OF " 978 “SHIL0/=2ad @~

fgURAAQW Eo NG FS T GII T T = QQ—'_E,"ICD

n

A d @5. Guggenei museum Bilbaoi Gj hry P@E®3}tiné®mW7) RLBKBOY j dad
https://commons.wikimedia.org/wiki/File:Guggenheim _museum_Bilbao.jpg

ZzqesCdly ol L gty deshlsd o kdzj fydzj dEodstd dgtyHsjlsced] e @iz jdz @) (O
@OodzjLj d HO figjeakBghGisg Mmo,jlssodd §tOS ok s s

16


https://commons.wikimedia.org/wiki/File:Guggenheim_museum_Bilbao.jpg

dzj Bdj. d&@OLodoOl M dtseod JjLduyd L O diHLjHRo Off
ZzdL dieOded MW isAkE tcf st ts © dzg 5 © g udiddic i, S tdlsts
ddzvls sfdlsO o dvitsdits OSOHJBBdydd vyddlsi €O d

'O IsZisha Hadid Architects, Aleliers Jean Nouvel, Herzog & De Meuron, zfpf w © Ols H
Usas@lff IsdzOMmi €  dJ dgsjdeydeg@ lsdd@u@tgfl o to j d3j dzgz© s @ tc @ tc H) @ I C
J CMdesiisE&GOED o swa J dzj sfi h iMoo dd3O® BJL I
dqeoOdzi . uvj Mj lddyGeo Ol f1 jHdkstetsH ZOISO M jlssy
4 B dzls g .

i ClsdeOugg stdzOde@d v Mis QridoEiz] sc sl § SPdzls ¢ slsts MiskzH
on dqLitsdLosO §OttOdj stedydedy MtsWiszjte Digital
d § fOwLO®Rjbtedujd &BsHjd d&oZ6jlsddkdelOa | 5 d
HO0dBOO MdMmisj BO s MislEdzo Hz0 s g dzdni Mis dzd] ¢ AslisdzC
ddjlsts dO0 SCtdlsts | d0f 0d§ dauiff taf@igzi 1 fiplsoytsias Is@dzaft

l sHEsBj df tgd s iyl K sMyzpheus @ Zaha HWGER , ACE R 6&C
1]
fr)

I 0o

IQENI—I
= F T 2

agUocoszT
T QA@F@E"TH =

= g
Q- =

gO000E RRERPTOG
=it

“gITzs -

dzj

as=c g—

lstej Is d tcOdzj ZO W OMOHOLO | @uik ey 0z0dQ j i5dsf s g™ § © &
dL i dzdzj dzO fsBsh SO dz0 OdG tsted s a3 .

1
.
.

o8 e

| r > . .- “.iu;"’.'?'
b e UV W v
(NI R I
Q 2 ! ‘

’

Ad@7. 1 0ydsdzOdzj dz fls OHldetzog &Dg Medfirds, 200 8
R L 5B tc Oyhitmzicommons.wikimedia.org/wiki/File:Beijing_national_stadium.jpg

10 Mi LHO9 Odzj Ists dzO@ § Ot OBy stedydedlsy BsHjdzd Mmd dL i
odLEZOdds MCtedtfIsdtceOdzj Grasshopper 3D, SCtsjlsts ftsL o
Muscelotta, 2017) . (fdedOsitgd |4ded EsEdme OBt Hejjdz Istedlsj W
COts Iss MOBBIB M dLol tho O s Isted tOL dzdyded ftesj ¢
C tsdzls d dzj dals O. 1 OOy sted ydedvls BsHjdz Lotk O jHds
ftesyd Md ®©ls HdL 02 dz@zc b telfils B OHf stz Isfzv ® Ols WOy s dzOdzd L d

dLeslowdzgj Iss dzO HEBCkdj dzZlsOydwis O, dzj sBRSHdBO L C
Odzestedlsdsd L O OdzOdzdL d MlstekSskztedzO fIsdBL Oydw dzO
yted L dzOB st ©ls O  ddB do dflsQtc O3] lB. Ol D ¢ j s5d3] Isted
ZHtsy iMoo jdz jdzj d3dj dals ®© MctOHOIO, ofmMduyusSt sflsOdzOdzts
StedistsBtcOL o Odzj .

s
s
C

=< 11

17


https://commons.wikimedia.org/wiki/File:Beijing_national_stadium.jpg

Ad @7 msNiogpheus, 2018, Zaha Hadid Arhcitects
RL t5B te Oy [ttgsd/e@ommons.wikimedia.org/wiki/File:Macau-Morpheus-01.jpg
https://commons.wikimedia.org/wiki/File:Macau-Morpheus-02.jpg

 tcj S Gz@s0 960 MO HiD eI §

Ad @8, Ajdzlsi t('S:MOQHOtG odzdjoe, 2012, Zaha Hadid Archi
RLISBtGOY j ded j Hidkrtcarephatos/wilthivet/8099193744

18



4 dztsy dzOIls O jW tftasthfds ¢ dzOls © Ytej L ° dffoHisiBdadHia@stziN U RRBEBs 5 {f 5 dzlz 1
fsol terndzddzO j O BOIduj MSd sSftejHpd]fdddf OO 4t
LOYdsdoddL Oydvy . | Jtdgilstdyddd O ddgiypjcd® g dzef ,yOL @ dztgy |
Oz tstedlsdzsd sy L O f tsfis tc wietdyisjtc Cddftsdg § BAZEz@EO ydwvY B
f Odzj dzd (Jai MAlavar&anhxth®x)z. 10 yj dzdilsj jhnEWlyisjteinet®rds tsis d
3D d Grasshopper 3D.

¢ dz0Odztse d ud dz ijls df WdsHRtess1j CIsdteOdzj Ists dzO \Meé tHrj dspso Iy ditsay rdz0s
WestedsO j dLYiBdLo OO HO tlkketatted dO dhststeduyd Msdw
Januszkiewicz, Kar ol G. Kowal ski, 2017). &l LHOHJjdO j, ¢4
Cwists | Ctdfmistelzdte©dzOZ fujtey jL dzdev] tedls d € OlsiAdz] 5 §z0 dzdzO M d M s,
Oz tstedlsdsd, SCtsdlsts (tdsttsdzdeOl fttsyj MO s HdL O2dz H
ihjdzdjlss o Mmdzsy ZOO ctOHMEO ftej HO.

ddes jedBdsts §es]SlsdEOdd dslsisd LA &f Oz o fj
kOdzso j das S OCkts o OwRdljChlzieOO. { OLodls@ Pt
ddL d3j tedzetsls s ff to GASAIDE Otizd L Qdzj BNC  f SL o tsdzv 0 O 2O BO dzw
HjdkdwlsO, BjL ko0 HO fmj GlskByEsBIsHD c B dd disO=ID |
Q90O ol LBy detsMls L O fteddzOcOdzj dO Odze sted s d3d yded Is §

sdzdujdz fteddsjte LO ddesj dtedz® ) OzdL Oyd®, dL§dLo
SHj &zdteOdzj d BOh,J dzdetyisiss otOWYJD DI WzO00f f i ce o sj 2 3B to
ECOi Architects ( W d @.9). 1 sflsd ¢ dzOls© f d&zOMmiIsd ydz®@ W stedBO | gL o
]
)

Q- TonN=—
-

tsdzL 8 ON Bt sdzsy jdad j ss5 dzO shisi CAkE b ® Gfiziz®Os o
i te n dzdRaplxs| @regpin).

=0 o

9. OWdMm tcjfdase OMjafivn dEO®i Architeets, 2009
B tc O )AntdedGiassl
HisfMiIs 0o j dzts sls Ra p hHadeLl O 20dzjets pdz@ , f t@ESHE] IS O

SNURBSi tsls OMNae-dniform rational basis spline i d30ls j 30l d uj M<d distsH j dzd dzO
ddzd Sttdeo O o HIdEdlOdzdd MmtejHO
19



LoOdd MO fMi hs Odestedlsdsd L O OdzOdzdL JOdzj dz0 ¢
LoOdzj dz0 BOLjted k@ 0Odzf 08 stz0 d 55 0] didiadiildg) 1 Ote
s ©jLEdksOl ks Odestdlsddydslsts &sHj dd o dsj
dz ¢J &3 CNC &3O ddz0 fy bedsMssH SGdaEOl d 4 dzj &ist
OB MO. uto O HOo O tsdixB to®tdl dAOHS I d If § dzdizs alzd g dbHs
so® yjddw fesyjfm ¢ @3 dso O jtO dzO HJG dIlsOdzdz

| &zZO9 O 3
I MmMdzso d dz0 Odze stedIlsdzd ydzslsts d3sH j dzd to O dzj

B ydetslsts BsHj dzdteOdei Mmd i h jmMsewe O © HJdGd
COdzj 28) d@lsyEY FOddL JwOdzj dz0 BsHj &ZO. 0 o d
dzj sBRsHdBO dLo jflsdzO Isj - dzd-aPMezBls sf s ¢ sas Lot j o
W dde@addidz 420 BB fdzj dzj, S22kt My oi fdd " 09O o Odz
dlsi 5 dzOfjj toazptsBR s d gs t5Mi L dzOo Odzj Ists 2O daj ¢ 5o

Bi HOIs d &Y dzj d3j dels d e Bydeth z Ukl o dedni isd et ted s § v OL d
ZOLO Isjtedi3ddasdzsedw, foi toL OdzOd MY OWE sde@ Is izt 5| fgds db
LO Mk s kuafffdOfiigOdf] Sdz0 shdese ded S sdeyd fydd L O W icdst

31.f jscHsdscdy d kjeRddsdescdY LO HjWdddeOd] d&O Od

HO tcOBtslsd J K §d.0e, stelgfts? dstcewB 9o O HO Ml HI oy O daj |
o dd&zO (ddemistelz ¢ yd d )npud), CotsTdtdsH HdOO Hi@tizezg 2 ils o Ols  f,s5Mtcj
HO fj Misdcedzi HB dLAtHwWAUtpte) L Edzls Ol tsls Odzetstedlsi o3

input 1

—
(mapamersp)

input 2 Tpa
(mapamernp) Mnc lpyK”'M” — ()Utpllt
input n
(napamersp)

E—

Ag@. 1. 4 jdzjteOdzdL feOdz Oz stedlsi o

10 d@BHj &zdteOdzj Ists  dz@ ¢ j sd3j Isted W d dffisiadzjCHyilisfolsty o3 g dze 1y ¢
Gitdilbteduyded f(sMmistetsj dad™w d Jd3OIslj WO IS o H dkdede O st «
ttOL dzd yded o dHSO j: udmdzj dzd Mmlsts?2 desisd, G4 B &Y bath deQ oI
ftsoi ton dzd 2O, € StotcH Ppdp@ldsds@, to Apsdzfda@zs sw dztd), o dedlzd @ = diz
s jtcOltsts. utjls dHatORddsttOdz0 Mi g L GEdsOls 6 Dide®lsdl
fsdzzyj dzdlsjy dL ndssicOly H@ditEdlz Y Ols C Olts o ntsh®h sL @ HzBE
i M LAGkPH] CMddls] WstBizeBt@stzd O f OyOdzdzdlsj H O dzadzc
9] zd U GO Bsc Ol HO BI HOI f totskjlsDzdtsle | wd o ®Y &idte fij Hfz
ZOBJtcOdej-H EHaD tff Stej L ZdzlsOls. 1 tesdBY &zOISO @ oMjSd JjHdds
dz0 yjdzdw Okettdlsi &3 fshiejHMsotsd sy Msed dO ¢ Y

T[1s Odze dd fyiMejsihOdzdj ©ls lssuySd, i Bsoj d HJWdddtOdd s
SBLOLEZo Ol Glgodied Codf“lsi ©dO cCEOW dudd M HO

20



ltesHkSkdl] tlk Odketstdlbddydssts &sHj kdeOd] MO He
fisC sqOdlst i qL Hjoids) sted Wj &z BsHj &z 1 hduSd L Odsy
dahstelSygdbf c¢d , Mo L es@kh dwis o] L bsdalg s dad iyl v dzdaOd wC
qLHjflzd RLatsHWA dwIs oBtsH | dif tsisH fylg Gefdiadoyd wiisioef j ded v  Is H
O Ofic Od3j Is elsflyfadjvdz M) Hi Y O o MiBd Md oMgaYE s dsEOd
dLodzj C Ols el OfctOsksde@ 5] d L Of OL o @GR lsdsO dd dfiis/@iE Ty d
Misi ffEjL Ctsdbts M Of @ PBEAEOs@NIsdcdj HE ¥ J dOd<EdoL ofQs:
Wi bOL] ddscshes? dshls dO tjLkzdsoksd dshd L zoudlsj d

 otsd3wdd@® Isted dL d3d eded ™ BsHj dz MisOea O yYtejL fi LHOo Odzj dac
CjdBBistedwlsO d BOj B3OIsd¢ OO, BOdzd f z dzd te Otgj dgg § CHISQ dz
ddzested stz js HO BIi H] ftjHMisOs jdz COs st s HO
Codisfsdzj dglsg. [ jdzOy deOdzjbbts HO §sltsydl) fdstsnQd®d d
Odze sted s dBd Ydats itsH j dzdteOdzj . [ Odeded sy MO s OdethL diis Beizd
MsteOdzO fi hts MO ddzHj CMJteOded. 1 4§ ZObWstedzdlsy L O odL
sls BOLBoad SC&hfisez dBddf zdzdtcOls jHddeMlse j dets My dfmi ydls
BjHO ftosdjd s mMOBdls) kwh. 1tsyjml s dzOO dgOsed lzidatf@® O
BOLtsod Ctditftsdy dzZsd o eI B jOCdedf il etidPeid @ dzj Ists  dzO
sls Odzestedls i ydetslsts dRdtsH j dzdteOdzi dL dMSC o 0O IsjstejlsdydzO
ZO HdLO2dzj 6O. [t5)j HO Mj dzOf te Qo dtc OB QDS cfdierd fifff dfifiy C
Go tstej djslgfts,ts yYtso § ¢ Oz y0e © tlsyOfMmisd ddzskzdlsd e dats

Csdzdyd Mlsets Isjrddui MSO ddlsjttOlkzte® d f§teddjted, ¢t
OdzestedlsdBdlsj. 10 yjddlsj dz0 HdfMmjtelsOydred@slstses O dzv¥ B3O

32l dutse | Odctswdlsdd MisjH EO" OB O

10 &Oh 0B 20 Odkcttdli & Mj fdjdO daj cso 0O § sdBY d
©OLEdzj Y HOd] CObt MstkCklztdd 4§ HdddusDdaps | sl €
(dzjHjzdBd) MO ojul (LCELOH] dd RIS O 15 odgjls | { EHERE
BeHqU qudOdzj . v EScOl MO LB BEOE2 b ey ko) & & dd§
HOo ON O ftjH,)d ddJEEsbEE®EdIsdBd. HOGYN] SEMNeGD O d
CteORO OO OB OL 5o dls| sk sfufii jozh of ) Gtetg © dzel3 € d IsAdsH 3 fils §n O
i MlsOo j dzd ks W a.  ComFOsiss ¢ b j dztis § 15 & es@fpidzj € Dkt HEE &t
Hdfjtels Oy dif st u jilRd Wls @)ls Oo j dzd ©ls Hizdd d BECo sBH (Ct
nOEOCkjte, Isj ®sEOls HO Bi HOI dL fdsk % ©dafts o8 @Ok &
©OL dastsBOL dad Stdif dzj CMded Okestedlsdd. [l fosw flsteOd
CteOjdz tejLbzdsO. 1 vwBO ScwOddujddj LO ¢sdfdjtndshls
Bi Hj @MOHCGE®OHjd  HO M) HEBOsWIS zeazk®ls dzdzd I3 jodial y ® k&
BIC Ok stedlsddlsj J StdfdjShddls] Okdswdlsdd j §EOS
dLEEOY HOM] bts &0 Odettdlsdd | s ©OR 6 Gits dOddEE t @lss
©OL L dz0o Odzj Ists d dL 1§ sdzL o Odzj Is 30 Cz@He@s ot js e dzjddzdy S QEC
WedC yddlsy 20 BOLSodls) Ctsd3 5dzj dalsd.

B
H

3211 0L 50 Odctskdlsdd, BdeBddskjCd f S tdfsdjdsd

] Oy stedsdlsj LO odLEzOdkdEs MStdfkbdeOdy M Hi ey Ol o f
BOLtod Odestkdlsdd M (O ddff sk dzisid) dzs o L iy s o daisdz] Is
B ds i€ Odtsed CtdBftsdjdsd | f(dtshtin@pOh @ eyl H
iSMmijteddsj dzls Oczdz® H j 2 desfls &0 MY jydOdzdmisd ks ywdz M
MotsetHjdz HisMisi f d Mj MitsHjdvls YisjiolsPdyos dzgls dad o
MW sz jfted. sHisflsi fdedlsy BBl S di nfy) ¢ HBHE dy @S] o (

8( Is O izdatz management
SPlug-insi d3tsH Zdzdzad Wk deS ydtsdzOdzded t©OL h dqoj dedv 20 MsWiskjte
21



0L dzssBOL dzd Odetstedlsdd (MSdfbdeOdd &0 oL ddyd
dzO0f tcOo dzj dzdw . si &3 v =Y mg dgjsusgalfi] dzdtfujtefsh{ddt) ey lzlsafde, O " s d Is
fejHMisOo W o Ols BICEsOkEsEdlsdd. JMdusts kso0 sy 4
HdL OXdejGc tojh Oo Odzj dz0 CtdeStejlsded COLEMd o ftoj HiplsC
fOkzdlste® wls ddfmistelzdgj dalsq .

Ilteddzsy j dipf@ ©f dMOded ofMduScd Bdpdzd sl ¢ Odgd ¢ s&Y t5daf
HdMJ tslsOydwisO.

1Ol Badls] Odcstdlsdd EscOls HO dd&Ols tOL dzdyded WEkde€ yd
citsdkjbtedyudd f(shlsies) ddy, &ondidydeod) &0 ¢j sdj
BEHj ZfeOdsj @O f§sksCO i H O dadad d3ts HedjWorj yaifidetids] dd@D i
dLo d&zd yOdzj @O HOdzdzd d fddidlsdoed ks cjsBjlsedwd &O
Citsdkjbedy, OdOdzfL HtekOs 1 OdddmsiH o5 B dzts, M d s gz@BO oddduee
dLcwOH j dad B d B dzq sUst§ Rits dfj dsidn ded@s j§ dzOtppesdEds® B Gr As s B
mlsi f o ddzlsj Bddj SBjdHAGHINS@SO L O odL EzOddks MCtdflsd
B s5dzj dzlsd, dzj i Hi toy GCd dBEQ teig dols{3d ve¥ RO O W 2 dzC yd W
M Hi 6y Ol ©OL ddyded bdftsej Jd¥ sed@yds . SOOI o8f
B sdzj dzelsd  dL dM¢ o Qilsinpaz@fy OfzdEdO tao @sdzdd L indswHtdaqu t H, O idfkals s
dzdedj sBrsHddBE LO fesyjHdeOd ss dzO Odzesstedlsi BO, B
Bdzsy j Mso s ©OL dzduded §sSHABSHG J B OL G E dOse dstpdid diff e d &
HOdzdzd , € Ols sls tfzOH RO ZOdzdzd W s sWn L O tjh O Odzj «
Oy 20 YOfls Bl ©OBskOLO d&O Odetstdlsddudd™y HJL O2 dzj |
BOLGSod Odestdlsi O, yOfmls s 129 & i sisdg@E0 ez fSdst
BOLEo d Odjcdrjtasfeisidtgi s §OCIsdyuimMSqd sfdls M kwE OSk&tds
HsBEets ftsL dz0o Odaj Z0 k] swehbdwddyd &tdygddidtedaslss
BOlj BOIS OO d Jda¥ stekOJC OkO.

I no NI
oOF GF

322.f {CesOddgEedls

liojHjdeslss o HdMj GBOYEE GRS M GEls ZOMY L0 ckfd &
Codsftsdzj delsd, i LHOoONd GtejHjdjde BjyHddej dz 6L zczlsO
St Hj e dZ02 dzj ®ROQO. MOLOSIsjtodets L O wro | dseduyj s
wokdyudd SOLEM]. [dCtsOdestkdlsddlsj f§EjHmsOs d&vo Ol ®f
Ode stedls B Ydzslsts BtsHj dzdteOdzj , &Y dzj Bj desJteOded ytejL &
M eqeddskjcdl) ) Csdy zjdHSds SERrdeoa fegdssid fi Slkso |
Codsf 5dzj dds. dz.  f tod dsi.teddd WVOR dis® js5Y I MOdad d d osy dzj d3j dals
%O Hj2flsodj dO Ml Slsojlsddlsj Odestdlsdd. [Mojd SjLd
ofmj Cd HJLO2dzj to M OYl e dodie@s tehpfolstyd Y datd e HIS otz W ad ™. Is
o GHifs dzOlstlzf o Odzj O §solOwwhd M C sdyfthydoy s&ise @ d
dZOH ¢t OpH @daf dzd ydzd S OL Efd. [ OhOBi Is 20 BJCtotsOdd tisd
bjoddwls B2 | 2O { tqGX lsudiCdR lsdpj Gl GrRidn BB Y@[deds Of to
O ddudd BISsOdestedlsdd, yOmsd sl ¢ odfdjChdd Hj
Bsc Ol HO BI HOL tcOAd&icrmBEBOB] § GGy j dzdj dz0 Odze s
BEH | d EOtPrdd o j thOdkdesmislsO &GO kWD @O0 kfslstjsO.

JdCtesOdzestedsBdlsj dHgaads § @] d g0k dadfdgldizdjls d o\d@s fHsi W d da
@O lsto O fodvisdj "j Bi HOS §SCOLOMG] d'SBkit ftshsd

32211 jdzj edteOdsj 20 ¢ jtd3jlstedw

IfMWEeO jHdZO Cjbdjlsted” o HIEdlsOd&EZOSO MiejHO ABENJ HC
ksuCd, Sodlts " HjWddieRsdlsp syt §islc @@hsz0pdd ctOH d -

10 http://grasshopperdocs.com/
Ulls Odddz. Example files

22


http://grasshopperdocs.com/

Sted dL d3j edzOs O ¢ j 5d3j stedp) 5B R Ea Gd@GOLG Y s PY  dzd 6O dzj sts  dz
Odze stedIsdzd ydzOls © ftej HO, d&syJ HO fMj dreoddyO d ddidsg te
1 0 s j dzd v BdR6 w20 Is dxtfsezsdkEte Odzj My HIWdddeOls ddetsy § Myl
ysHtejHnjdd o mMYdmi yd M ded tey Gdpdia lsigo. Mlls ez @uUsdz O Y ¢ O M,
ftod sy dadls] fnlstsOIsJqu LO Ml LHO® Odzj &O MidMmi yd sl
3222 sHAdU¥ dudteOdzy dz0@ G jGdBjlstedw

[fMpdz YtejL dBBdesy jMisots BOLBod SCtdftsdej delsd ¢ jtsd3jlstedw
BICsOkd stdls &d, ficj B dzO@o O g  fiojL dzj 2 dzslss H S
qLCEOYHOMN 5] jdzj Bj desd d ©BOlds CsdhbstlkzdOd) dO
RLOdzdyOdsj ss d 6 j dzj teaf tc Odzg Is & d IsaBd usdisssttsf d3tsH § dzd t6 O dzj

citsdkibedudd §ombesjddY d fijsBEOLEe OddY O ¢ j sdj

iz stedlsli @ff dsyes © ) t6OL HJ dz¥v dzgj dz@ividdz@uy€) dzdzd® ON tsdz®) J B & 6 2
ddzij Ho O dL d3j tco Odzj (distance)ffisls OMYEBHOO HEs HJ W st BRusGWOIs
f OtcO®iBi Isi 6 A) . 1 sdzzyd dedlsjy Mmists? dztsﬁﬁ(ﬁdmahlﬁumlhﬂs)@dzﬁ@d{sﬂs@lﬁ'
dLitsdzL 8 O dzj dzd dzj 2 dzO, G tc O draptzOmapizety Ao dafitedtadd @y
fedzyj ddlsj Nsts2dshisd M Amplfutezze Odsj ﬁll‘@ﬁ)tﬁzﬂxil'lzuﬂsﬂsw@ls{)
(Move) 2@ IstsySdlsjy tls tsyjdSdlsi d { tsfditempal@d).s tlsjvineEs Qflsizlk
Oz tsted bl fs®2) | HOOBjlstedyjde dBsHjdz dzO0O Ctedoe O, Cswl
slsMmjiyus o, L dydvils ® Odz® teHHias toodfd @GN d ydzd v ke Odem W stcd
GteOdzd yd O HIJWstedRZOYdqwilso.

gl h OlsO Cdeu,;t]’qu d31s>14 HO fj dLisdzLe® d LO Healkd
teOL d&zd yded o dH B9 HJ W s to dita@fzOs te gididgB ztzed W Is § OtcQRELIO to
J LOdy dzj dz M lﬁm;face)ta;{ dd dapte 3] dzj dz o dHi Is dzO ¢ tGdaph ydzd
Mapper). 1 sdzyj dzedIlsjy fy ddalsj tof tsdzd te © dzj &ZO0 ItsySdlsy Ctdo
i LHOo Odzj 2O o ton daftiz® j ushsdzisipjlsu js@d ¢ Wid(cdets 030, @ so i t
BeHdYJydteOdz0 sl sySOkO sntHwh fOBO®R| I &

‘[ .‘ );, -
J 1
AdB2t jLEdsOl 5k Okestdll & LO Hj¥EBdeOdj dO ¢

Plmj ¢ sk udmdko
23



AdB3.{ jLEdsOl 5k Odcskdlsi &3 L O &sHdWdydeOdsy dac

] sHisBdzd dzsedC (., d a3t dzp ezd dzl€ dsteld dedfizj figls B, © dzO B e Ols Mo
tOL d&zdyded 65 BOhNOB d Mmi hdetsmls HL O2dzj e d L OHOYd
BIStesOdzEtsted Isd3d Is § HO Bl HOI Cfde@@ttts d Nddss d MY tdfLt
ontsHWNh dlsj fOtOBBjlsted o Iswih. IO tﬁ]@d3§ﬁdt$§JOLc®(ddecﬂ3‘lj@stqlg
BICtesOdze tsted Is &3, Csdlsts fts Ml hdsmislsO fmd fnO

Odze sted s dzsd Yydetslsts ddtsH j dzd e O dzj .

323.s 5B dzj € Mded Odze sted Is B3

g4l 9o C Yy dzsMislsO ©ls &dxs BjOndoow] dPiEctdsts d Is d3d , i LHO8 O O
HdL ORTGA dw ftetsyd fiy, Mmd ftjHjdv COIts SCtdifdyj ¢Mmjd
sftejHjdzid HdLO2dz stBfdjShddls] Odetstdlsdd &scOls +
dzj sBrsHd®Bd o HLO? tpteR)Bdy | I sBEQdzips o L ZOdzd L d tc Odzj
dL i dzdagz@zdyg dL 02 dz0. 1 Iswin fj dzOBdz* HOO O B tej HJ dzj dzO
i seo jlsdes o oMmistesweo Odzjlsts dd3, o Sy Js s i wigs § I 5@ d M J¢
fsol ordddzd , ff ®BEGHdSSS. 10Ltsadlkj cejtdilstedd Mmdzz>
Bd € etsOdze stedfusalFtid yPdzj ss dzO0 BOLted cijtdibtedd s ¢
ZOHGWOY HOdz] dO Odzetstdlsi 3O d dzj eGtsotslsts tOL € dzisdgw o C
6L zdzir@sdzd Y@ BOL S50 d iR sefdNMsEO0SDE OB v §ig]
yted L ¢ s i3 ts dzjCasign Is tc B d 131Qidz] 20 G jitdkilstedwisO dO i f
CtteHddzOIsd; Stedo O dz0 Mjedsj dalsd d/ ddzd € sdzlstetsdzdzd Ists
20 Yol tendzdded, Ctdalskzted d ojtelsj Cfmd. vOCO f sdzlzyj dzd |
L O tOL dzd ysi dze 3E Y s d3d , Cdlsts dLGwOY HOI ¢ tsdif dzj ¢ fiyda
FOOCIsjtedets L O € Y dzj,uijdzdidsy] Qidipldstc digjztc@L C dzisdzv o Ols
Beid Bl oaLOddBsHj2Msady d § OtOdj sted . vts9a O o9tH(
MstezS bztedtcOdijls sezPls jMStbd ud s BsMislsO  dzO O dzE bic Y s dizaf dzF
fosHte] YHOdz] Ists dzO CfBftsdej delsdlsy o ocwkzfd Bl BIStsO
ttOL dzd ydedlsjy WkdzSydd. 1 wWRBO eteOddyj ddy o Codifdjs Mmd
Odze tsted Isd3sd, detsjffdzp O detste HBJ Ists L O W rRdzatslsts ¢ Odz$ 2z dzd te €
Cdzv 3 Btes? G jtsd3ijlstedd o Iwhn fosdBY dzOSO o OO Isted |
skl Sz UO dzsls s dzO@ Odzéstedlsi O M dZOBJLEO JjHJd O
slsdzi B3O ¢ Odz€ Iz drdpis @Rz A o dz@zj G 5.

3.3. Idusej Odestedldd MittjH fijHdOL O ddj st

24






