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ABSTRACT

Topological architecture,
properties, flexibility,
fluidity, integration.

Labiia) Ll

Topology or spatial science is one of the branches of modern mathematics that cast a
shadow over various cognitive sciences, including architecture, as it began to overgrow in
the contemporary digital age to make room for more creativity and structural design and
implementation capabilities. Yet, the characteristics of this concept are still uncommon in
the architectural community and the previous studies that dealt with it in fragmentary and
separate concepts. Accordingly, the research problem is “the ambiguity of knowledge
about the topological characteristics of contemporary architectural products.” The research
seeks to form a comprehensive theoretical framework on the topological characteristics
represented by flexibility, fluidity and integration. These characteristics were generated by
influential topological theories and previous studies that dealt with this concept, such as
adaptation theory, knot theory and symmetry theory. Its concepts and vocabulary helped
establish a formative structure in contemporary architectural products and then applied
this to the selected samples. It resulted in a knowledge base that allows designers to gain
more creativity, uniqueness and inspiration, depending on the descriptive-analytical
approach.

saliil)

‘uaf\‘..«a: saz\;}yjk §)\.A:.
ALl (Alguan cdlig pa

lgias dudpaall alall Calita o gD call 3l @aall cilaalipll g8 aal 98 OIS dle ol Linglgaghal

Laasaall 3)3llg 1Y) (e el Jlaall sl yualaall i)l yemed) b g ldie Ui gas Ty G L5)lesl
G Al claally dlenall Blug¥l 8 dails e il psgdall 130 pailad (K1 RSl dinlly
oaibadll Jea Al (mgas " o Lfad) A 2aan 2 e dAliatie aalia efine JSE Lells
pailaddl e dald (@l Jlal sS () Gaadll crin dun’ Braleal) djlesall cilabill gl shal)
gl A B5al damslgashall bl (any o il (Al AulalSally Algadly A3 el 3 Abiaiall dunslgshal)
unli B Caclu Glajiay malia (e dugind Las Ll dulaig saiall daplig agaill dylas i o sedall 138
Bacl ie gl Lamiall Slisl) e Gl 3l 5 e cByealaal) Alend) clalill 8 4isSy LS Ay

cohlall gl mgrd) e Talae) @llyg alells 3ils ) (e wial Graneaall Jlaal) oo b yna

* Correspondent Author contact: aahmedmahir22@gmail.com , +964 7727283567

DOI: https://doi.org/10.36041/igjap.2022.132484.1018

Publishing rights belongs to University of Technology’s Press, Baghdad, Irag.
Licensed under a Creative Commons Attribution-ShareAlike 4.0 International License



https://iasj.net/iasj?func=issues&jId=111
https://iqjap.uotechnology.edu.iq/
mailto:aahmedmahir22@gmail.com
https://doi.org/10.36041/iqjap.2022.132484.1018
https://creativecommons.org/licenses/by-sa/4.0/

Iraqgi Journal of Architecture and Planning, Vol. 21 (2022), Issue 1, Pages 121-134

dasial) .1
ey bl Wayih (saes Al aysiag KAl lgalia CDUAL Alend) Aadl LS sl ) aaleall e
daegh OB Caaad dina) dplere ol b (uSenl Ludlly Lnalall lgialinn (o ud (ailad degane cllly e liad ¢ il
lajgemi b Aaglall Slail juabeall jemsl) b @y A Al Laglgshll b alid) o3 (saa) chlaadl okt jlue b
gy Apaal) Faad )l Ll Bt (panmad) lgie aglio Al @laall Sausay (lasal) Jaall sapas B el 3ol i<,
OIS e e gl Lpailly Al lelindll oSt ity Loy £l leliaYly dsall deliva Jlae & Jilgh bl
oo Aaall) djlenal) lalill dasglgaghall ailadll il priag & e Blaalls 4By Linslsashall asehe (o Cunall Sia) 4oy
RGP [P AW RER IR PRCHI 1 R
Laslsishll aggha .2
I 0ia (I et Ailigdl Bliaal) (e Bkl Zaid) Lelgal N Uil (TOPOIOGY) Lisslsishall Cupad pay
Wyl go 0o g8 ol eod Al Saa AOYOG (l0gy) AV gially dad) o OIS Gieas Sb sy TOTIOG (tOPOS)
O s b dadaiiall o Llall el ol ale Ll Michel Serres ol Cagulidll iy . (Nourian 2020, pl)
s ¢ebail saawial) sl b davigh JIKE G il (ailiadll ale Lol Linglosshal) Cijay usiill cilaials )l Alle Poincaré
Bla eb (oall Jia Lol cunal) CaY) 530l Leontis i .(Emmer, 2012, 120) elaill 5,56 i syially Joatll o
) Lgspeaie 8 Laglgsghall Gans L ISl libin) S 3 Qalgall gsana b Sl Bale) & o (OISl AT g sy
L slgshll Cays . (Leontis 1995, 5) GlEdl gl oy 2l JS&l) Chay 63 TOPOS 5 olSall yuin 531l LOQOS : ey
Clebiadlls . Jsatll (pe Cpee g5l lgegund 3 s G50 Jai Al L) (el daesil) (ailadll oy 53 alad) Wb Laad
Coen Linglgughall g b i . Lglgat tie AlalSlly Al gaually g yal) Jin de il lpaibiad o liall Lgiay JISET o dunglssshal
Y ipg s A0 J (Felix Hausdorff) —agyaustas (Anapelit KosMoropoB) «ag)se sal o< il Jie bl slade
Loy Al il pailiad oy @Al Ll o SB eodlly cdangloiSall Lmlly dnalall aaaliall Hoedas Saar Al (gl s
Balall e Byhaaul Alglan 8 Aksal 2] asghe (I et ) atigh) a5V gilly cdnaliny 5 Algaung dnlad] (e dugiad
.(Rashid, 2021) iyled) skl asngill 830 o aStl aa ¢ glanally a8 Lgabiis
Blaad) A Laglgghll .3
& ey IS a3 (Digital Forms) audyll JKaVl V) Ciyey Lo daudiy ;S8 Aalgally Ludyl) 55l <)
Clgags (e 4 Lo U peanl) 138 Glaalite g gla® Al Apaad) dlinl) lbplill agehe G gal) oSa Vel A
Coapal s Doulil) sl 0S5 il L Jie Goabie) Ludyl) slaall 3 Zad) 23 o) ((Khalaf, 2016) saasie bl
Ol s o ally el Akl (8 Laadyl) Al sk e ciatll oda il edalin S sy S G bis Tas 33
Audyl) Bleal) z3lai 3 AalaY) 0l JIES) 55 ASally GeleaVly Lageilly Algpadl Hlaall o ol Laa ipad) Laslsashall
Uars shel lae cbleall Jlae & coselall alatiad ali )z Y) CallSs (aliadly adsl) ksl ol . (Baha, 2015, p363)
Laglyill - "Digital Culture In Architecture” 4.6 & Antoine Picon Jsa: -4l Wha & Wgalaic] Aggu e Syl
aililly de Laa¥ly LolaiBY) Jalgal) o ) (o LIS aiad i Blaall Jlae (3 Laldg gl il 0585 L ok
Al-Khafaji, ) il @lsill ) disatl) Dlae o 53S0 iy Johal dals Llaal Lol Jis Loagads ) 8yaiondl) cpaille
Slad 3 e e 1975 51970 sle o (Digital Topology) dudll Lagleshll caw W Las (2015, p13-14
A Bl (ge ile sanad Lanslgsshall (ailadll Aualll Al Wil iy 5 cus cAzriel Rosenfeld adljl daalss 23!
saaly fln Y ed il jseall (B Jlaty) asghe i Cum AoV ala) (63 clindll o a8y (ssinall 8 A5
Aagall Hgeall dallae liad sd iy waal bl Jigl ailing aualie padind . jaieaall auskaill (s 31 gsily clgily s Jasualls

122



Iraqgi Journal of Architecture and Planning, Vol. 21 (2022), Issue 1, Pages 121-134

o (border) a5l awy of (boundary extraction) asaall z1asuls (algorithms for thinning) ciwesl) ciluw) s Jie
4S8 Kosta sterzeds -5 .(Davis, 2001, 73—74) (contour filling) lasd) < ey (Object counting) aliall alaas
DI e elldy (glanall paanail) cilalis jaghaig algi aa lg Jalai Sl A&kl & kil sale] Algorithmic Architecture
Jusaally (Digitization) 4yl (Mechanization) 4u<dls (Computerization) AN daweall dbiadl il leall
Llauyly by ehidl Pa e @l Jial) sladd Ciagy diaesll clileall Gilisul g3 48 (Conversion)
.(Terzidis 2006, Xi) ¢\Sallg slSlaally &)a¥y COIaA Jag preilly CaliSia ),
Laaslgshll clbil) o Suiiual) pailadll .4

GAY) Gl o By call Cus bl dle cant z5an Ally Laslssshall asgie el Al cilplill cia
Ajlens clalis ela l Gailadll aal Gl cmglgaghall 5aally qosally Jhlall i (pe IS (8 L Lok . 5)leall Lgiag
gy IS & @l Bualae
(Homotopy Theory) Jilal 43,5: 1.4

Jikalé (Arkowitz, 2011, 1) .2 lailly saailly (alaSiYly da3yly dlaally 38l 2 (fia analia Bany Jilall doplas g5
Laalaa) aushai Saall (e OIS1Y) Gl (il calls o) J& G cdajiablll Joaill clidee 3 Allal) daaglonghal (ulide 52
Claa 70 Cuny Allae b lgie IS sy gl ) zohaad) Jio Luabyll yealial) pes (Ko v @AY ) seise (e IS0
(Beylkin, Valova, and .4ali. calical sac paad ) dimgll c¥satlly cans Lad danslssshall mshand) o clalill gy
Al P ol dide S Lhaan) clales au) sale] 4l Silall Foucault il Casulidll iy (Erdine 2018)
3 K Lgr Jatiyag Lome alSing (989 cleliaill e 4l ) elindl) i yuans Lol duslaidl) pe dupilly Apelal
Lugigll' =lhias Foucault ¢,k (Foucault, 1984) . Jilu 3ixia <& & Liagag LS daaria cileliadl) ()65 dudg cdniase
(bl eliad b ACad) dlaiiall dllsall e € 2 S @l e QA Alaad) aa L gl e el "Ailanal e
G daad Al pailadll (b sa ailatl) (Harvey, 2005,p71) AY) e lodass (g jias Bslaie clebind 2alsi (gl
O JRI ks claje oo s pailads anad A clipal) g pelatl Gy dasge 9K 2 il davsis b ¢ (glana) )
donslsish amlie sae Jilall 4,k s L (Al YOUsif, 2017, p96) Lsas s Luslas ol lguaiload b Sl olal) ) skl
(S Al 3 puaie ) e S Lgalaxily Lkl alatiy shal) o dasy) i A Alaiially dlaiall dhan) Jie
gl Al Lguati ) AiLaY L clglialsis WBle) dajag Wagas iy Clebiadll auai (8 Ciny (3 T0aysn (Jnie asghag
(Lupton, Oprea, and Scoville .8l lglSha dualiny 33y daddyll Liaglgaghal) o Ay clalles pdl )yl ayildas ye
Baal e Lo ¢ piladll Jgeas ) 35 Lo olal) clad] DA (e dleadd) il elimdl) J€05 sale b Jilal) 4yl g3 . 2021)
~Omaglls okl 1g AalalSilly Aig pally Asaadly dojlpaind) Jie 423l Gailiad
(Deformation Theory) aughill 4355 2.4

Ll M ALRYL Jlaal) o duiiyg Byain degana 3k v JShgll el il JSLie B Akl sda Gins
Bl dg il i) @l self e Jasd G cduhal) gral) g (535 Lee Lileadll JSLgl) 3 ald (<80 o3V
Eyanas Hn Clifialy Cleling] (o Ly Loy LS pall 161 Jalail a bl duykai aadinds . (Pflaum, 2004, 18) .Skl <ol
e Asall by cvaally sUaiY) g YNy Qi) o AL Ay () ALY Aidy Jola o Jgeanl) s s cctlel gl
565 A5aal el aie o Laliad) ae clglsaty eigja oSailly JSAN Ly i ) Ljlane qoshaill Cangs -z If) ilaiad
o Bliall g V1 JSaN Jigan (& et Jg¥) tgnabie Gty JalSie (S diallas a3 JS81 e ashaill (aulia

Loy Jlse (gly MLanlal g "R siilate ) deni (ggiesall b Lgesti ada ¥ dils S of Gt z(JOrdan curve theorem) gaiss Aaie diaya !
.uo&gw\tuwi%@s‘m “iialaial \.\JQAZ\.LEJ
123



Iraqgi Journal of Architecture and Planning, Vol. 21 (2022), Issue 1, Pages 121-134

(Rubinowicz, .Jstaal aamss ) (s dile gile zlexil Gl oo gl tailinl (n z3sail aia b S5 cadlial cp Tl )
G clgaany ae dnleial) aaleall (py gaall Guals 5 JIKEY) 2 50U I Cppealead) Gaplasdll ra o) 12015, 272)
Linse diyas dlilu ailad @l dyjlene lalis degana Jodil ASSHN dgalgn 8 Sl b pe Sliseedl) Chiaiie & ) 5
dvigl) 8 8)haiall Bauaall Lngulal) dadaill clsdf ilae Bdine molacs g ddlide Cilinte pladiud 4 Cus il bshal) oo
e 3Ll ABaY) (e ¢ Al el Jlae (b @lamall ol Gaint o Brealaall slil) il aladiul duzabll Laglsshlls
) ALYl (il oLl EDE aslgashal) Jyailly maghill G alil) ¢ gpn i pansi e gl (B it gt Cinia lgalasiul
skl s Al gy 4ssdny qoshail dai Lusel of Lisame VIKET i) g 33w 1) (Blobitecture) dsalimy) slesl)
ol TaneS satl) slie s abinally datll gl alasiods daadyl) Al e lpailad mes ) dlsall ) (gginn 3 el
Akl et Cagy BlSladl) alatily Sl ) Yseas WY1 dalye o dsall sl L Lije 2 et Z Y @l cppanail) b
sl .(Mario, Carpo, 2013) . 3 arecaill saan dadail aie 1 La alsall olgi1 5l oliat¥) Aoy oSl pa (gonadl)
Sl AlSaly ddalealy &3 yally Al gaadd) (aibiads Sl dgjlane lalis () Jseasll Ledgaty JSA &y (pali sale) (8 aoghaill 4k

gl

(Knot Theory) sl 43,53 3.4

dpalyl) sagal) Calias Adas ¥y Jlall 3 Sagmsall el Jia chpasal) shad) 8 el A shel) (g Blagices Baall 45k
A sl Al Al 8 LA 6 ekl s cleie aalill oS Y Gy Gl lgany Aatiie gl of us e
v el 1 Ll dalise B N Sl @3 @S G Bled sl Dlle saial) Ll caladY) D (Y] eliadl) 8 518 el
b Alaally driniall Jagladll e Aailil) dgiaiall JISEY) @lpaly yuuaill Allad Al oS 53ia) (ygulanall a2 (Manturov, 2018)
Gaal Jaii (Math-Art) slewd) duall giall saill daspess Bain Luajde 8 5351 Slalad¥) (e saaly Cinacal G celiadl
bl LW A5 patladd) @l molaad) ol aadied Cum QK 52 gl Al JSLgll Slaally Al A Baiall Tase il
o Lo BT g (glend) dil) & duclay) 4, Lars Spuybroek (sailsell jlasall sk 4ltiag (Kozlov, 2018, 367)
Glaladd ) s gesiall Jisa DA o ay cApdtall gaeatl] iligi€s g Loy 5 G «(SOft cONStructivism) dee Ll ds0)
Clilaal 5ateall Dbl ) ALY ASkally pbailly lilially aueatl] (o ol il o ST adiad Sllg ¢l 20
G 8aal) uls e ABY) aal (e .(Spuybroek, 2004) .isbiully Lued )l dadall ddaals Wadin Jug i ) agaal)
& Ol A g 2] B (eSS ) 8 dasanal 5 Cum O)liIad B S Gedieye Ciatie ol dyjlenall il ladl)
Gl G Blaall b Al Culidlly aludl s cillalaaall Aadacell i) (e Yoy cdie Ll DA (g i) il giesd]
Jal) 5580 e danll Ty Laxie <1996 ale UNStUdio i€e 8 <oy ) Laglsishall Jlae (8 bl Tl dapacas 5,3
Seifert surface auly ozl & Cagyealls ¢ oo ACaL) dg0all (53 mhacdl Tane aaie] (sYls ¢ Wil o)l 3 (63l
Jia Ladlgylly s33al) i A1 Radmila Sazdanovic s Slavik Jablan gl ciluabll Wile iy . (Wallisser, 2009)
Guns elgw s o aleg i Chiaai g JSlly asanal) Jadailly Hlalal LgblE (ailaad Gl (hallS duSaia dgaliie Cilinia
(Kozlov, . elay) maaill kil 3G 8alS ) aracaill DA (e salind Say (53l (sidlly lacali)l) o adalil) Jiay
LIS driniall mglacdly Jashadll agaladios cpunlanall agh 5053 3 1ab Langlgsohall saall a50ial o alds 2018, 367-69)
Ly dig pally 2dail) Sl (ailiadl) agrent) Ll GligiSally 4.5 5a])

Dl L Ga L 3 5 A ailiadl) aaly danslgnghall bl (he craldial Al claia) (e degenae ) Jeasill
(1) Jsaal

124



Iraqgi Journal of Architecture and Planning, Vol. 21 (2022), Issue 1, Pages 121-134

L sigighll ailad (1) Jyaad)

Al g el ) Gailadl) A ) Lgalslis ) aualial 4
AlalSally A3 pally Algaudly Anhain) | cleliall R ¢ mglandl Gyt ¢ aelailly saailly (ELSIY ]y daliyly Slailly sl L

- flal)

Omels Al el o) ¢ siSladly sl ¢ g Laxiyly bl ¢ :

g yor oSl ¢ Aaaall (ol 3k vie JSUgh sl (s ¢ (SLgll pel) il

gl Al 25 pally A gand
el A0ty gl Ao Slanal Iagll yskail] sind ¢ ASAN 3

ool Ayl

e lalae) ¢ dalall ZaleY) 8 da) g€ gl ¢ Aaial) JIKEY) &)p)

i ally ity et iy

Bagal) 4y,

sl Gladl) L Gallad .5

Vs AlalSally A gaudly A3gpall 18 Al Aalad) cludpally bl Lkl 1 pailadll 50 jsadl 13 Jsliy
cob e Jaaiil) (e e Lgd Gkl w g
(Flexibility) 4ig,al 1.5

Jee Aphinl igi oeb Wlene Wl caanall Cagylall ae anliy i o &) A uiil Alggus oo ARl 8 dig el e
alie JSa Jml ale] DA e llly AT ) iy e clillaially clalia¥ly duadagll il md¥) s o2 slasdl 5l Sl
lgdy=: (Friedman, 1993, 179-88) saxsiall esiicaal) clalial i duyeacs dipe sl any (53 Juadl) Ll Jgensl
DoY) Ga Y ae dpale o) Ailiad o) Laaadg st DA (e disee @iy SlaaY Llaaa¥! e ) 5,38 il e Prins
Lastsashall o (I 4l 3 PICON Ly - Ldgemn (L) Ayas (353 (15 Cagan Axdgia Clan¥l o3 ()85 Camy (ool Lgualss
ISl agllids (ranaall Lalisay AbiaY) (s2a1S 555 Cun sl (pilghs Lgindas i (a digpall Jin Jalsls delia Bale] Jgn e
plaill yaatg Janad AulSa) it dangloigh duald o doasesill 49 yallé L (Picon, 2011) glaalls oSaall o agiyady cajill
Baaal) Lapla sl clbdlially clalial) b L GlSdly Glajl) clyitie e aSilly 2 Sl dilainl) Ciags (all Sladll adal)
Tannous, ) &ies asie) 52e Johal dulle 3gas iuall 138 aladio ) ains) Cpasmrg ¢ Siuall Sl seall (PIA Lagiall o prdieall
bl Aslsa Pla e Shy (Se Slad) dadll dalaie dpald g8 «uanlly LA A5l e 3g)all a5 (2013, p621
L3554l i .(Al-Numan, Al-Tahlawy, 2009) il 138 yeiuly sais OsSH Lale Taicee Jad L3S s c(glandl
2l Tas ela¥ls cladl daa b oo oliil By pn o 2S5 ) Aelticad)l Ail) Sluasi pal (g Anglgsshll (aileadl) (s2alS
lage (Kae platia] Jumdl e Jyeaall (a5 Al elay) Sl pailiad aal aal Ligsall ae3 WS ciind) cililaall ) 1
LlanaYls dhaina) Gaas ) Caags danglsish LnalaS 4554l (Hamed, 2019, 27) . S aaa (K80 5 Cleliadll ¢y
Byalaall Lalsiveall Ll a0 18 Ga3l) gy dpolally Asliadlly daaala ol clillanall jasy slaall 8 Al
(Fluidity) gl 2.5

G5 ey (3335 Y A Al Bl e lajae Lo lld (i) e 508l gl 3 gl Byoliall e salall e il AaS
& EnbadVly Agad) Lualal bl Tl of -(Suwaidan, 2018, p2) Wis e Bilas Jull clial) o ilasl)
Chaay s (Glore I A el sliailly ssal) (e L S malial) e uanil o 80l by gd AN 5 Linslgashal
Dsehal (250 Loy Baee dplad e LSS (e il Laailld Al o5l ) oSLd) Sl e D) Alsgu Cus cdpally
Lianna s22aal) Slled) sas ola¥) ol )il Y o IS Giad s Aansloish Auald€ Algaad) () 5uaa alludy clelindy
Nsall Lals) dua€ alard cdlilly Loalally dueLaaVly Aol JISEY) Gn Lo Bl Bay paional) Sl 23l o2 b
68 ciunalll ol ALK 3g3all mging pie (e o Bleall (& dnslsishall Agd) @i Al SLSsllly Caillaglly leliadlly
ob Bninski duy s .(Last, 2010, 36-40). demeaill D) 3 jealially Glial) Gn GBI (i 0585 a0
Oo waal) addiy daslgish duanis aadiudy ) duvigll Go Al el Laihiul Go e Al Hleall 8 Aasll) Aud)

125



Iraqgi Journal of Architecture and Planning, Vol. 21 (2022), Issue 1, Pages 121-134

A5 i) Al i) Lgnsed 1 35l o Lgalatind o G ¢ plaill Binall dnadall e Jad )< Algaud) uilidlly oy plaal)
i A A lenal) 22l IS5 e A0 ) sale] o dnall 2SN Clelyally Guilaill axe ) anes S dleeal) Liasanal)
Joaill a2 Cua cigalitiall Talailly wllil) g 1s) e ZaalY) (e g5i (B Copeail) 5l ol S BA (e lele Jsaanl
e USE o AL 5leall L (Greg Lynn 1993) sjleall o Algaudly (38300 o sge AASa) oyobailly ol pally aileadl] yuied])
g I Joas b aalon gl 335 o G ol 350 daand )l yaliall aal g gl 8 Ml 8yaionall el IS0
o ) i IS @AY Gulsal) o ANa aly (plesall L) (e 3aly sl Lialiadl) cibanl Ll o c¥satl s
(ol HSal o datiie oy GRasel)l i 4 & AL Blead) 8 JElby 4l ALE Biwse sladll maay . jaine
gl B A e Liss dags Lol AL daglgaghll Blealld . Glailly OIS g lals Adl ol Ljdl) csa) padidy
Al A e danglashal) Algadl i . (Novak 1991) sball ol dubia duhn DA (e lmiidi (S oSy anlial
Lol ol e laaa¥l of Al 2lse Aaalill Bl Lol e 5)ally Aijall (et 53kas Aulad e LSS juia) cliadl)
el Jales g ¢ dlwl)
(Integrity) iy 3.5

zoe by el US o Bang dil AT e o8 ) placatV) gag changlly JUSY s 2Sllg JUSH (g3ns asls JalSll Cayay
Liges daliie ol ainall alal oy angill o slanVl asly 3)gall ugals DA (e JalSl) iy c(A|-NUJIhI, 1992) ailadll (1
s (e <& Judl o) (Baalbaki, 2018) JSI J) Jeeasll JAT oo ae aagiall SN (il ey cdilide aalaa
w4 Jyall zl (gl 2l aaas cilaghiall sda o Lala V) ClBle oy ¢ Sl Al ) L Lokl gias Al Slashie
Gaady Laddl & saslsshll Jalil O &) iy < Kirkegaard & .(Ghabsha, Al-Obaidi, 2019, p18) Ja<ill )
el Blee (ga Sae iy 8 SLEY) maeadl) 5 (glanad) manaill 8 Jidid) Gagasil) G dealsill a5 Ay L8
G YLy alally dpasill Jois (8 Sy (JA1 (i 1dplanall QIS 8 Gugin danglsishll LlalSll dpalal) clas))
jlandl) Sl G Lagd LS L) dis b @lSlly doatl) Jin 8 sl pslall Jin 8 A0 §ylasad Ao (3iaT
Al el Gl e dlades (<88 ) ASal) skl (gisas - A0Sy duelaia¥ly Lol Jelpal) L cilals 1)
Al JalSs ) 5yl 8 Al ] lllial) (e Aas 28T dba Bylenl) & ALlS lie) (S o(Kadhim, 2017, 22-23)
ol i (Kadhim, 2017) -4alai@¥ g dae Laaly doa sl sasdlly daa ol sKoal) cilalall (4 < (b Al Aaudagllg dpapacail
Gllaiall (et dyie) lals (aa L)Sally dae LWy dala@Y) alsall G @alil) Lol el ) Laglgaghall 8 dbal<il)
Al Aals ol Apasecatl) Al Lo JalST A jlana clalis 8 Ll

Byalaall dplendll Clalill 3l 8 daslsighll pailaddl jo0 mingt S Akl 5 lajdl e desane paDlAt)
(2) Jsaall kil

dagloashl (ailadl) gUglis I pdlly Slyial pal (2) Jsoad

Sy lajally aadll L) sl danwfyl) @lajkal)
X1-1 eloadll adagll Hlail) yu

X1-2 Slay) o) il e Talae] dada s

X1 -3 laliaYl s o8) by

X1 -4 Dilly LAY A8 (e g 685l)

X2 -1 alaie 42 Luay I ale) digpal Al
X2 -2 el &l

X2-3 oY) Sally 5yl Je il

X2 -4 Ll 8)laas gliaY)

X2-5 Gildasally ALl

126



Iraqgi Journal of Architecture and Planning, Vol. 21 (2022), Issue 1, Pages 121-134

X3-1 gl ara dileadlly Landagll iliwall Jaaed
X3 -2 Badaa duie) <l ial oladl
- Llasay)
X3 -3 el Ll
X3 -4 Teadieall Glals 4l
Y1 -2 Lo oSl AlSal ety Loy 2 jliie i
(< DHe iy
Y1-3 Oy (38
Y1 -4 Olailly SISl anm LDy g il ok
Y2-2 b e 4 Ugacd) duals
i R¥r3i||
Y2-3 by e oDl
Y2 -4 S\QJ\SAJ\ JJJ;.“ C}taj ed‘:
Y3-1 ol I Sl Sl e Ja
Y3 -2 Loayat Lhd A 1S5l
Y3-3 oaniall eleadlly 5ol (ha Lass ) aaliall e e
Z1 -1 S <
Z1 -2 saaie Ay Cilaghaia Bac PN
Z1-3 Sy @ lenadl angill G Jualsil
22-1 3lly Lnaraaill Lala¥) Lol i i
Jalalsal) dualil)
22 -2 Loyl Clalall e b J<é0 asll
z2-3 clday) 2
Z3-1 Lol Allad
= SN
Z3-2 AT s ) alacaiy

laad) Gkl .6

dadiie Clie o lghald &y Chsw (AiSa oy dusily sty oo G Al G (o 4adliind &5 L e Tl
Al S8 lelaily Cplend 39a3 a5 ¢ SIS Fhdly Gadasl) Taailly Bpealeall i Baana ulee @l Ljlenal Slalill o
P AU 2 L lajiall o3a (385 dawss el Lellaty Lgdiay Chagy ellhg AnlSall Lgalilns daiplagl) Ledalas) g5
A(3) Jsaall kil L2009 — Lidle — 5016 — Sunrise TOWEr g5ée 1 s¥) ddall o
L3kl 3 (5) dsaad) il 2011 — Ghall = slaiy = ihad) (535l clid) ALY Linl) o
3kl 3 (6) dsaad) Ll 2009 — heallS — Gl — Akl daCal AUGY Aial) o
3kl () dsaad) il 2016 — sasiall dSladll — gail — WINtON Giayea tda)l) dial) o

(A) A Liall cilaglaall Julaty pas Hlain) (3) Jgaall

5% Sunrise Tower 9 pdall

i) 2009 PEI] Zaha Hadid Architects paaal)

A 2. 150000 Ll Wil — guaV1S hsal
£ dal) sy

o Al Al Glaill ddaiiu)y adpalead @lldy aoa W) i aresd o sV — Lidle 3 Sunrise Tower gg,ie jLad) &

LIS dalsall ddis . chbuall Callgay (9t (iiSas By (S 1 a9 daily palic dued gl sy Canll g gage (0 dplke Cilplaral 418y aracatl)
35al) ol e 5 gl chmdll clalidly laall I ELaYL (3 66 b o e 280 gl o o 35 e e 15000 gl
Aol Adagl 8 ity (e IS A el ISl shal) fasa plasiod (s o lally QI (G lelint) 385 ey Aumlally Auiaal) 2l (g Lgwaalag
Baaly ()83 Bang (B AlalSS daay Daddisll aliall poaes zead 8 LA Jhhenll oacall 8 0l e Bliall ae (el e diag sl Batiall alllaall

127



Iragi Journal of Architecture and Planning, Vol. 21 (2022), Issue 1, Pages 121-134

CLAA.A‘ & 4303 L;u.;aj\ C__\m Lf 3:\3;\&\ é)u\ el.hij WA é).h.)a.l)ﬁj G.A.ﬁj ‘ua‘)g!b C).ﬂ\ uea.l:u'j)ﬁ L_fﬂ‘ M\ az\atu.‘:d\ )LL\.AM ‘f:ﬁb:w:‘ Prevy Jia
& el Dle alllaiag LiSglly dasayll Bllliial) mey JalSie a)ld Dl DA e ol dSa skt 5 saaaial) Ul (Ll VG L
st ) (535 Lew chaall JloaWls hedal) alilly Asmsily (Ssgll Alanlsy sapand o g iy Al ot DA (e SsSall (lie aslpashe e

(Singhal, 2012) (1)d<all kil . AeY) 4 dualy bsha ) sac il b dugd HUadl (e Joa )0

L) Ad) Adalsiy o pliadl) Aualiony g ghaead) Ugpas (pos Al Seblusag a,usuj daja ,Lu.. (1) ds:u\
| www10.aeccafe.com/blogs/arch-showcase/2012/06/08/: sall jras
Gl dlgs (8 Galall dealye oo ddiid) Gliall 4 e g DU

A3l Al gﬁ Slyydal) Cydia (Glad L (4) Jsaadl
< < < < x X X x X X X X x X X X X
—_ —_ — —_ w (6] w w \S] &) (&) ) (§§) —_ —_ — — .
| | | I | I I | I I | I | | | | | sl
N W NS} —_ N W ) — W N w ) — N w NS} —
1 1 0 1 1 1 0 1 1 1 1 1 0 0 1 1 1 A
1 1 1 1 1 1 0 1 1 1 1 1 0 0 0 1 1 B I
1 1 1 1 1 0 0 1 1 0 1 1 1 1 1 0 0 C
1 1 1 1 1 0 1 1 1 0 1 1 0 0 1 1 1 D
93 % 68 % 75 % 62 % Lol 8ajall (38a3 dacsd
68 % Aocadiyll 53 y0all (3R duw
N N N N N N N N =< < < < < =< =<
w w ) ) ) — — — w w w &) &) o &) _
| | | | | | | I I I | I | | | Sl
N [ w NS} —_ w \S) —_ w S} —_ B~ W [\ —_—
0 1 1 1 1 1 1 1 1 0 1 1 0 0 A
1 1 0 1 1 1 0 1 1 1 1 0 0 1 1 B dia
0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 C
1 1 1 1 1 1 0 1 1 1 0 1 1 1 1 D
75 % 91 % 83 % 75 % 75 % gl 52yhal) 3Aa3 danss
83 % 81 % Lol 33kl 3Ead
77 % aanll ) ducal)

128




Iragi Journal of Architecture and Planning, Vol. 21 (2022), Issue 1, Pages 121-134

o) Addla .7

ey %68 il 38 Laniall Al Lgiead dawd () X 2 Bhayall (L) als) oY) Al 53 jaall gulal) s Ciygll o
%62 e o cilian LlxiaYls il 5300 (0 IS o) Gun 8 %TS Ay delil) 53k 3 Wlel i e Causiy
Cracs %81 cialy Aol Loty Cian B Y 5 Bhapall (Agpadl drals) Al Do)l 53, o cpn B M) e %68
dpalall) B Aot I 53500 Ciin %75 day A ally 2iail) Jijke Caglady el Aol %93 dawiy Al B3jke e
%75 Gaing sangll 53jie 8 %91 3 iyl el Lawiy A 5351 %83 sy iy %83 iy Ally danss e (Al
A(4) dsaall jhil et all 5ajie b
dadl) clabtiii .8

t b WS ay el (e desena ) deagill &

o Syaianall Vel ale 1) dasgie VY i ) Ay Ay Aol clacalyll e gl Laslgshall sl doldel o
Lol alatd ciligive saay LupalaY SIS jouaill ast §yaicns drinia Jaghad 8 JSal yualial Jleaily dalsly <
AL dilKe ClBdlay Ll ks

Linslgushall Lgia ASpata dalatf o il Cum clgu oSl Alsguns Lginalioal Bpaaleal) Blaall culalis 8 lajLinily Gaad 1) 5,610 gpii @
LAl Jaal) 5l ) g dmaldll dpaseaill Cllesl) CalaSiul cudaly JLatY) asgie 8 Cling S dad ) Ayl

o Anldlgl diladlsl Laadagll 2lew Baea) Cilite e @iy glenad) Zll) Guead e daglgighll pailadl) dolac) o
ool dale (e by GulalSally Agaadly Aigsall o Tolaie] Baba Cus il de LaaY sl sl
dpalal) cuadly clebiadll G At G A (eSas ) Luiaiall Ldadl) ye DKl e Gpe Agall Lals
LAilidlg dnasananl) daa¥) o) i) Ao b dlalal)

il da gl Joaty sl elally ety AL DA (e sleadll Qi sale by Jlall Do)k (e Langlgaghal) cobybatl) dulals) o
) ailly JSAN Ay cpali Balels caaia) gl Al o cps (8 ey AalapYly Ahan) Jie pailad ¢ ena
diniall zshadly Jashall aladie] )hed 53al) Al L cAdle Aigyag Algse b oyolit o uiailly aSshay oSally (gl
(1) Lot jhail Gl dadadll adiad Babes ks Somsadl) il gi€illy A L))

Gl 1 jaaal) . djlerall Cilaliil) Gailedl Leciial) A glgghl el il (1) dabdal)
129



Iraqgi Journal of Architecture and Planning, Vol. 21 (2022), Issue 1, Pages 121-134

References

Al Yousif, Ibrahim Jawad Kadhim. 2017. So | /Read Architecture the Message of Architecture in
the Product of Architecture. [Arabic]. Baghdad: Dar Al-Walaa for printing and publishing.

Baalbaki, Mounir. 2018. [Arabic]. Resource Dictionary.

Al-Khafaji, Haider Adnan. 2015. “The Impact of Digital Fabrication in The Contemporary
Architecture”. [Arabic]. Technology University.

Ghabsha, Al-Obaidi, sheep. 2019. “Integraty of Structure with Building Systems as a Means to
Sustainability: Analytical Study of Mosques in Past and Present” [Arabic]. Umm Al-Qura
University Journal of Engineering and Architecture.

Al-Nujihi, Muhammad Labib. 1992. Introduction to Philosophy of Education. [Arabic]. Cairo: Dar
Al-Nahda Al-Arabiya for printing, publishing and distribution.

Al-Numan, Al-Tahlawy. 2009. “Public and Private Resilience in Architectural Space Structure.”
[Arabic]. Damascus University Journal of Engineering Sciences I.

Baha, Reham Mohamed. 2015. “The Concept of Alienation in Digital Architecture Design.”
[Arabic]. Journal of Applied Arts and Sciences 2, pp. 78 - 363

Khalaf, Nameer Qassem. 2016. “Contemporary Art and Digital Technologies.” [Arabic]. College of
Fine Arts, Diyala University.

Rashid, Ahmed Mabher. 2021. “Topology in the formation of the contemporary architectural
product.” [Arabic]. University of Technology, p. 198.

Suwaidan, Ahmed. 2018. “The concept of fluid architecture and its impact on interior design and
furniture.” [Arabic]. Delta University for Science and Technology.

Tannous, promise. 2013 “Design flexibility as one of the most important criteria for economic
housing” [Arabic]. Damascus University Journal of Engineering Sciences p.29

Harvey, David. 2005. The State of Postmodernism. Arab Organization for Translation. Arkowitz,
Martin. 2011. Introduction to Homotopy Theory. London: Springer Science Media.

Beylkin, Yevgeniy, Margarita Valova, and Elif Erdine. 2018. “A Research into Architectural Space
Through Homotopic Functions.” Architectural Association, Design Research Lab.: p 11.

Davis, Larry s. 2001. Foundations of Image Understanding. New York: Kluwer Publishers.

Emmer, M. 2012. Springer-Verlag Imagine Math - Between Culture and Mathematics, Third
edition, Rome — ltaly.

Foucault, Michel. 1984. “Architecture Mouvement Continuité”.

Friedman, A. 1993. “A Decision-Making Process for Choice of a Flexible Internal Partition Option
in Multi-Unit Housing Using Decision Theory Techniques.” Kluwer Publishers.

Hamed, Hala Salah. 2019. “The Impact of the Philosophy and Ideology of Contemporary Interior
Design Flexibility.” Architecture and Arts Magazine (15): p 27-40.

Kadhim, Ibrahim Jawad. 2017. “The Integrity in the Product and Movement of Architecture.” The
Iragi Journal of Architecture 2: p 20-32.

Kozlov, Dmitri. 2018. “Knots as a Principle of Form in Modern Art and Architecture.” 2nd
International Conference on Art Studies 284 (Icassee 2018): p 367-72.

Last, Nana. 2010. “Architecture and the Image of Fluidity.” The Independent: p 35-41.

Leontis, Artemis. 1995. TOPOGRAPHIES OF Hellenism. Cornell: Cornell University Press.

Lupton, Gregory, John Oprea, and Nicholas A Scoville. 2021. “Homotopy Theory in Digital

Topology.” Discrete & Computational Geometry: p 1-54.
Carpo, Mario, 2013, “The Digital Turn in Architecture 1992-2012”, Jhon Wily & Sons Ltd, New
Jersey — USA.

Lynn,G. 1993. “Architectural Curvilinearity, the Folded, the Pliant and the Supple.” Architectural
Design: p 8-15.

Manturov, Vassily. 2018. Knot Theory. Boca Raton, Florida: Taylor & Francis Group.

Nourian, Pirouz, 2020, “Rudiments of Geometry and Topology for Computational Design”,
Fundamentals of Spatial Computing & Generative, Technische Universiteit Delft, Nederland

Novak, Marcos. 1991. “Liquid Architectures.” In Cyberspace: First Steps, p 225-54.

130



Iraqgi Journal of Architecture and Planning, Vol. 21 (2022), Issue 1, Pages 121-134

Pflaum, M. J. 2004. Encyclopedia of Mathematical: Five-Volume Set Deformation Theory.
Picon,A. 2011. “Architecture and Mathematics: Between Hubris and Restraint.” Architectural
Design 81(4): p 28-35.
Rubinowicz, Pawet. 2015. “Decomposition, Deformation, Dispersion and New Complexity in
Architecture and Urban Planning.” Journal for Geometry and Graphics 19(2): p 269-82.
Singhal, Sumit. 2012. “Sunrise Tower in Kuala Lumpur, Malaysia.” Zaha Hadid Architects.
Spuybroek, Lars. 2004, “NOX: Machining Architecture, Thames & Hudson, London.
Terzidis, Kostas. 2006. Algorithmic Architecture, 1st Edition, Routledge, London.
Wallisser, Tobias. 2009. “Other Geometries in Architecture” In Mathknow, Springer, p 91-111.
www10.aeccafe.com/blogs/arch-showcase/2012/06/08. Accessed in 20/11/2021 at 6:30 pm.
www.archdaily.com/75418/central-bank-zaha-hadid. Accessed in 18/11/2021 at 2:00 pm.
www.daaxconstruction.com/projects/central-bank-of-iraq. Accessed in 18/11/2021 at 5:00 pm.
https://www.akt-uk.com/projects/central-bank-of-iraq. Accessed in 19/11/2021 at 7:20 pm.
www.zaha-hadid.com/architecture/central-bank-of-iraq. Accessed in 24/11/2021 at 5:30 pm.
www.archdaily.com/33238/national-library-in-astana-kazakhstan-big?ad_medium=gallery. Accessed
in 24/11/2021 at 4:30 pm.
www.designboom.com/architecture/big-new-national-library-in-astana-kazakhstan. Accessed in
25/11/2021 at 4:20 pm./
www.architecture.com/awards-and-competitions-landing-page/awards/riba-regional-awards/riba-
london-award-winners/2017/mathematics-the-winton-gallery. Accessed in 22/11/2021 at 3:30 pm.
www.archdaily.com/801015/inside-zaha-hadid-architects-new-mathematics-gallery-for-the-london
science-museum?ad_source=search&ad_medium=search_result_all. Accessed in 20/11/2021 at -
7:30 pm.
www.arup.com/projects/mathematics-the-winton-gallery. Accessed in 20/11/2021 at 8:30 pm.

131


http://www.archdaily.com/75418/central-bank-zaha-hadid
http://www.daaxconstruction.com/projects/central-bank-of-iraq
https://www.akt-uk.com/projects/central-bank-of-iraq
http://www.zaha-hadid.com/architecture/central-bank-of-iraq
http://www.archdaily.com/33238/national-library-in-astana-kazakhstan-big?ad_medium=gallery
http://www.designboom.com/architecture/big-new-national-library-in-astana-kazakhstan.%20Accessed%20in%20--------------25/11/2021%20at%204:20%20pm./
http://www.designboom.com/architecture/big-new-national-library-in-astana-kazakhstan.%20Accessed%20in%20--------------25/11/2021%20at%204:20%20pm./
http://www.architecture.com/awards-and-competitions-landing-page/awards/riba-regional-awards/riba-london-award-winners/2017/mathematics-the-winton-gallery
http://www.architecture.com/awards-and-competitions-landing-page/awards/riba-regional-awards/riba-london-award-winners/2017/mathematics-the-winton-gallery
http://www.archdaily.com/801015/inside-zaha-hadid-architects-new-mathematics-gallery-for-the-london-----------science-museum?ad_source=search&ad_medium=search_result_all
http://www.archdaily.com/801015/inside-zaha-hadid-architects-new-mathematics-gallery-for-the-london-----------science-museum?ad_source=search&ad_medium=search_result_all
http://www.arup.com/projects/mathematics-the-winton-gallery

Iragi Journal of Architecture and Planning, Vol. 21 (2022), Issue 1, Pages 121-134

galall
(B) As¥) Liall cilaghaall Julaty gan Hlain) (5) Jgaadl
A Bl Gall il gl
Al 2011 A Zaha Hadid Architects paaal)
B ?290000 dalual) Ghall — alaiy sl

g9l sy

dail) Al (Sase 3adl Jiall 13 ¢l canaall Glall e lias (35S pranatl o) S8 DU a0l g ) G aaaty U sltd] e aoa by S
www.archdaily.com/75418/central-bank-) .Gl & (salaiBy) sailly dpatilly jhaay) dend 8 saiceall layg il o Sl ) ull
cdaglaall Clalial) Baay uae JSg pea cppe 50 93.552 ol dalia Lo 5 162.52 Uiyl Jib 0 B3 (g)lern vai 0 (zaha-hadid
3Sag 20l 513 Ay Cpilhsall (3 3a Aolal) dilaially AU 3Spag pilasall S 205 inlially Lueastl) A5 oAl Jades Clamd 8] LS Jade e
el Ao Jalge B2 <l -(www.daaxconstruction.com/projects/central-bank-of-iraq) .kl bl hliag ) Sy bl
C Wl Jleal 381 25 L Lall alshall (8 sl il il ity W (g el 3l ) oy (3ain U (e il g ¢ Gl (30l il gl
et Sl eSa] age L) e )l dosli L Agdaall de Loy Aol Qalgall 1 kil e G Jlea1 I GSLYL Slaed) b
et U< olaad) Aaglie dalail o aShlly el (e gl sgd Y daladl Wl L sll e ddle Glgies dead Gledal diwsdy (Sl
GlgSall ) AlaYb cdpslad dgaS Dbwpally Clall aladin) 4 kill 2 (hittps://www.akt-uk.com/projects/central-bank—of-iraq)

2Ll Lagae dom)lall Al Canlel) oda Cinlh Cum (bl 5 bl clal (cislesl) of) Aol saaeYly Liasanl) slsil) ) LAddaall Jolgall agis
Uaadie (3338 Bl USgll MaY) D JalS gt L) o3 L SN eliadl] 20n3 Baae dpenin Qa0 JalSiall ) ol e Teja USE05 cbagen
(Ibid) . Galaxll 5eU 3ad (8 Bac Lusally Adlad ST (K0 ananatll (3835 58y iliaaddl) cpy bl Jalal @lldy S (glonad) lail casdiga (50
ALRYL sl culal) 2035 dediie Lingie (3ia3 ol e (Ehal) (@Sl clill L3LEY) i) mens (F oasloishl) Al peatll 41 slaie)

(2) <A Sl L apa)lal) sl 8 oSailly el Ay el Arald hay Lass ¢ Lalall Jalsall Zaglie pa SLADM

il

Ul (aslasshl sy Jaghil Agbacily S guiash 5 sl decsiia Jbiia (2) JSA

| www.zaha-hadid.com/architecture/central-bank-of-iraq: jsuall jras

132



http://www.daaxconstruction.com/projects/central-bank-of-iraq
https://www.akt-uk.com/projects/central-bank-of-iraq

Iragi Journal of Architecture and Planning, Vol. 21 (2022), Issue 1, Pages 121-134

(C) A Ll cilasbaal Julaiy e Blsin (6) Jsad

3 IS b Akgl) L) g9 piall

Al 2009 PE] Bjarke Ingels Group (BIG) paaal)

c *233000 Laluall ShsalilS — Lt sall
£9,8a)) Ciua

(@e e 33.000 el dalese als Ll 8 saanll Ll EwaBIS 2Kl dagite Adpd pracal Aibass 3 I 55 e BIG (i€e Juan
G alil) Sy CAS geinsy oL¥) s Aalall Aolgally A0l 51 £ uSilitia (Ssgd A (apmia Janyd IS5 o peiens (5513 IS Aye
eyl el ae i ) Jlas e ek (o) al) G LA Giayal) gy (&Y Jlat¥ls o) coed) ddeal ey ¢ gabll cpsSil )
f laialy Ampn gl jsall DA e AL blially Slelindll 1)) 3 Jon 556 e Jgennl) (Sasg cmshaadl A fpaialy ailly S8 Suci
Do) s oF ) by 2l 138 o " gy i) e Bjarke Ingels Jsi Ales ¥ 8piane dilay (R2Sally Cardy DU Nia) pealll adl) audanll Lala
e Ul Alal 8y5ally sl sty Syptiaall Ao el oy 53 msimg (i qanl i - usaisa Janpdh U b utianall asilly 85001 gras iy Lt
www.archdaily.com/33238/national-) " casll e 8 Ll ladsais Tallay T caleas Ladley Tlae jely pan ilag (IS5 ot oLy
-(3) J<all kil L (library—in—astana-kazakhstan—big?ad_medium=gallery

o IS Ll o Al jamt o ASle Y dugile dals DA e sl Caiiil gy o KA I 36a b Cad S gl il pan
praeci L) sledl) LABIKN Lpegdall Ll (i 8 Leaad dagall (o Cam (G BIST a8 8 ai A el S Aegdally 8)liaal)
DLl Zalal) B G s s Aats i3l s Lea gaally aleally cilibally Sl Aoy je chm elypnd AabuS gl A dl Aol
-(www.designboom.com/architecture /big-new—-national-library-in-astana-kazakhstan)

S alal alid) qskis o) sl sl 8 Jalally 7yl (e ASal) Cilis A Aalad) eyl (30 Alls G Blae el b 55500 A6 ALY o)
bl Jas (MEbius dayé e .ao)¥) Al 2 3l goan il many Lylons Lol (3185 ccilsall moan (00 A0S0 il jaiass de oo jlass
Bl 1 L) (DSl . alinall Apaal (3l Anmall Apeplall 234 Hhlie gy Lae sbaadl ) G2 g e ) A1 e Dl Aalal)
Aad) daliia ) () Lmas lpas Bailad) duaxdl) Caillasgllys 4Kl Ciate gy o s (B alaS (0 Joa (Sie Ly dalall dalgally dullial)
Al Calas DI G bl Giapel) ashais Y1 IVl (s35anll copel) skl s qans 5k il DA (po Lginny (358 LSS oy G
LSl (Dle a3l 5y s35ally Al ) A1 (e Clgalgll dlat Gua MObiUS Luy a0 AKS oL 3l 2 et e <Dy el mill il
il ga laall o) " Jord Aadll 45Kl g9 dall Gy Thomas Christoffersen avis Caaully jlaal) Jie il gadiil) (g)lenall allall duidagl)
.(Emmer, 2010, p. 339) ." Al 8y Dlas maad 352 & (e daa)l ) Joaiy s

ALY JSE5 B g phaaal) upaias) uaash g pdiall A gila jlilia (3) JS

www.designboom.com/architecture /big—new—national-library—in—astana—kazakhstan/ : sall jias

133



http://www.designboom.com/architecture/big-new-national-library-in-astana-kazakhstan/

Iraqgi Journal of Architecture and Planning, Vol. 21 (2022), Issue 1, Pages 121-134

(D) (A il cilasbaal Julaiy e i (7) Jsad

Jay Winton (s &9 pall

Al 2016 s Zaha Hadid Architects paaal)

D ?2900 daluall United Kingdom — London sl
Easiall cuay

Llss o L) (S LnslaiSill o 555 deslaa (S ¢ anlST aggiaS ad bl il (iajlaall galiia zsakal = lass WINtON (iajes cuniiw
& Gl 'Handley Page 'Gugnunc sila aag ayeall Jay (3 . ohalall delia 8 daadicall gl (385 cValas (e pglives paasaill . Joaill e
O e pel) oL ohalall Sl il 5l sde Jon @8 o aall (e OIS (A elsgll adashady iayeall arel i i 1929 sl b sl
e "idlsd e Blie b 9S50 b 5an dalise oLt (DA (e ol Jyh 5 38 cinglssohal) ASal Clalisn DA (10 gy o3 2 pra sl
3.5 o daleill alags cdajln el T g siall o lgiV) 3 g sl IS0 (apnall (8 AN agesdil dpngis (sl e 21 aainy il sandl)
ALY ol Aial Al 2l o el st g el 5 sl 00 dulle s Blea Ohaal praca 5 ole S pslall Cinte pgriing ) (isile
www.architecture.com/awards—and—competitions-landing—page/awards/riba—regional—) sl J< 5 el b Jia )
.(awards/riba—london—award-winners/2(017 /mathematics-the-winton—gallery

o 55 Tuled (Kl ] a5gheS G Sl mlyll it b aalol) alall acinall zpalal mpnall poa e il Canlanall G cerigall T
) G35k e Jtial) i et dial) allally dnslall (g3 ) pgil) ki b LiSe g0 g1 Csal LUl L il (pa Ll (0 &l Sy Limslyial
5l il D0l Al Al IS 3l o1aan aly SIS QU ) A5 Sal) gl anlSilgy (g el edadlal) (sl Y (g lad
www.archdaily.com/801015/inside-zaha-hadid—-architects—new-mathematics—gallery—for-the—-london—science-) ' alls 2l
-(4) J<all Skl .(museum?ad_source=search&ad_medium=search_result_all

5elia) pe ALl Aaaliall Selial) mad o Cum ¢ aan (Sire zoasy Asasd) upaill Babedl) Al pualiadly mpeall seliaYls (glanall psgiall Lasiy
daiaf dni G Takall (o IS mpel 85Ul on elsell ASm Ll (Glse IS BoliaY) i oy iyl A3 al Ayl sadd) 1Y Ayt
sy cepuall olatinly o ¥ dalis G12 e S DS e pypdal Gl aflial) SE a5 Gmpmall Ohing 350 Aiaal) slacdly 55l
(www.arup.com/projects/mathematics-the-winton—gallery) . aymall Jlg) ledors Al 4oyl

diaiall zshaudd) (b ARG Allud) BUY) el Ao gile Lui)s JlUa (4) Jil

www.archdaily.com/801015/inside-zaha-hadid—-architects—new-mathematics—gallery—for-the-london— : sall jaas

science-museum?ad_source=search&ad_medium=search_result_all

134



http://www.architecture.com/awards-and-competitions-landing-page/awards/riba-regional-awards/riba-london-award-winners/2017/mathematics-the-winton-gallery
http://www.architecture.com/awards-and-competitions-landing-page/awards/riba-regional-awards/riba-london-award-winners/2017/mathematics-the-winton-gallery
http://www.architecture.com/awards-and-competitions-landing-page/awards/riba-regional-awards/riba-london-award-winners/2017/mathematics-the-winton-gallery
http://www.archdaily.com/801015/inside-zaha-hadid-architects-new-mathematics-gallery-for-the-london-science-museum?ad_source=search&ad_medium=search_result_all
http://www.archdaily.com/801015/inside-zaha-hadid-architects-new-mathematics-gallery-for-the-london-science-museum?ad_source=search&ad_medium=search_result_all
http://www.archdaily.com/801015/inside-zaha-hadid-architects-new-mathematics-gallery-for-the-london-science-museum?ad_source=search&ad_medium=search_result_all

