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Rezumat

Lucrarea prezinta o noua perspectiva nu doar asupra
interpretarii structurilor arhitecturale si a proceselor
specifice identificabile in contextul abordarilor con-
temporane, dar, mai cu seamd, asupra conceptiei in-
tegrate de arhitecturd, considerate de pe noi platfor-
me de generalitate, dar si de specificitate, definite in
zonele semantice libere de constrangeri disciplinare.
Transgresarea domeniilor stiintifice, artistice si, in ge-
neral, conceptuale deschide aceste noi perspective
comparatiste, metadisciplinare asupra arhitecturii.
Problematica fragilitatii echilibrului dezvoltarii con-
temporane devine tot mai sensibild, pe masura ce nu
doar unul, ci toti pilonii acesteia sunt astdzi pusi in
chestiune, atat din perspectiva redefinirii lor, cat si din
aceea a contributiei la sustenabilitatea dezvoltarii in
ansamblu. Astfel, emblematica pare a fi, pe de o par-
te, criza economica prin care ne intoarcem la reaseza-
rea, deloc ironica, a ecuatiilor primare ale dezvoltarii
prin reconsiderarea “primului total” — "first bottom
line” - dintr-un ansamblu pe care paream sa fi inteles
cum sa il gestionam, dupa un parcurs deja mai lung
de treizeci de ani. Pe de altd parte, dincolo de ecologi-
zarea, uneori artificiald, a dezvoltarii, pilonul cultural
al dezvoltarii durabile de-abia capata substanta, in
contextul dificil al globalizarii.

adrian.vidrascu@gmail.com

Abstract

This paper presents a new perspective not only on the
interpretation of the architectural structures and spe-
cific processes identified in the context of contemporary
approaches, but especially on the integrated architec-
tural conception, considered on new, both generality
and specificity, platforms, defined in the semantic areas
free of disciplinary constraints. Transgression of scien-
tific, artistic and, generally, conceptual domains opens
these new comparative, metadisciplinary perspectives
on architecture.

The fragility of the contemporary development balance
issue becomes more sensitive, as not one, but all its pil-
lars are now put in question, and this, not just in their
redefinition perspective, but also in that of the contribu-
tion to the overall development sustainability. The flag-
ship seems to be, on the one hand, the economic crisis
that turns us back to the relocation, not at all ironic, of
the development’s primary equations by reconsidering
the “first bottom line” from an ensemble that we seemed
to understand how to manage after a long, over already
thirty years, journey. On the other hand, beyond the
sometimes artificial “greening” development, the cul-
tural pillar of sustainable development is just gaining
substance in the difficult context of globalization.
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Spatiile topologice, redefinite pe o platforma meta-
disciplinara si redeschise conceptual arhitecturii, fara
apelul direct, in aceasta etapa, la corespondentele cu
aparatul algebric, propun bazele unei metode inte-
grative de conceptie a formulelor Dezvoltérii Durabile
din perspectiva organizarii ambientale a structurilor
arhitecturale, pornind de la conceptia spatiilor-limita,
si nu a limitelor de prim rang, in abordarea creatiei
de arhitectura. Redesenarea ecuatiilor de continuita-
te la nivelul interventiilor in ambientul doar aparent
eterogen sau dihotomic, natural-antropic, reprezinta
schimbarea de perspectiva.

Cuvinte cheie: sustenabilitate, metadisciplinaritate,
limitd, homotopie, topologie

Motto:

"Lépoque actuelle serait peut-étre plutét I'époque de
lespace.”

... dar, in conceptia spatiului, are loc o schimbare de para-
digma...

Ce Inu[ este homotopia

Inainte de a incerca sa construim orizontul terminologic
al homotopiei in perspectiva propusa aici, trebuie sa
mentionam ca sunt doud campuri de forte care contu-
reaza utilitatea unui demers apofatic: mai intai, necesi-
tatea delimitdrii de zona unor definitii in mod artificial
particularizate si, prin aceasta, saracite, apoi, fertilul cu-
plu format cu notiunea foucaultiana de heterotopie.

Un exemplu de pauperizare a domeniului denotativ al

1 "Epoca actuala (secolul XX, n.n.) ar fi poate mai curand epoca
spatiului” M. Foucault, "Des espaces autres. Hétérotopies.,
Architecture, Mouvement, Continuité, n°5, octobre 1984, p. 46,
consultat online la data de 28.11.2013, la adresa http://foucault.
info/documents/heterotopia/foucault.heterotopia.en.html

Topological spaces, redefined on a metadisciplinary
platform and conceptually reopened to the archi-
tecture, without a direct appeal, at this stage, to the
algebraic apparatus correspondences, propose the
foundations of an integrative conceptual method for
the Sustainable Development formulas, in terms of
environmental organization of the architectural struc-
tures, based on the boundary-spaces concept, and not
the first rank limits, in addressing architectural creation.
Redrawing the continuity equations in the layer of the
interventions in the only apparently heterogeneous or
dichotomic, natural-anthropogenic environment repre-
sents the perspective shift.

Keywords: sustainability, metadisciplinarity, limit, ho-
motopy, topology

Motto:

“The current era will be probably mostly the space era”.
(M. Foucault, ‘Des espaces autres. Heterotopies’)

... but the conception of space reveals a change of para-
digm...

What homotopy is Jnot[

Before attempting to build the homotopy’s termino-
logical horizon in the perspective we propose here, we
should mention that there are two force fields that out-
line the usefulness of an apophatic approach: first, the
need to delimit the area of artificially restrained, and
thereby impoverished, definitions, then, the fertile cou-
ple formed with the Foucaultian notion of heterotopy.

A pauperization example of the term’s denotative field
is the double definition we can find in ,Marele Dictionar
de Neologisme” of the Romanian language, that of

1 F Marcu , Marele Dictionar de Neologisme, (Big Dictionary of
Neologisms), Bucharest, Ed. Saeculum, 2000, accessed online on
28.11.2013, at http://dexonline.ro/definitie/homotopie
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termenului este definitia dubla pe care o putem gasi in
Marele Dictionar de Neologisme al limbii romane, aceea
de "identitate a biotopului” sau, intr-un al doilea sens si
mai restrans, de "dezvoltare a unui tesut sau organ pe
locul obisnuit”2. Ambele definitii acopera segmente limi-
tate de sens, nu eronate, dar ocolesc trunchiul semantic
principal.

O definitie apofatica simpla, ce nu poate fi eludata, este
cea la care putem ajunge prin analogia cu heterotopia
definita in 1967 de Foucault® sub forma spatiului abso-
lut-altul, complet diferit de celelalte spatii, aflat in afara
oricdrui alt spatiu, desi este perfect localizabil, un fel de
utopie realizatd efectiv, in care toate celelalte spatii reale
sunt, in acelasi timp, reprezentate, contestate si inversa-
te. Homotopia, prin analogie simpld sau, poate, o alta
inversare si delimitare de sens, ar putea fi astfel definita,
cel putin deocamdata, sub forma spatiului asemenea
celorlalte spatii, integrat acestora si in relatie cu ele, lo-
calizabil, in care celelalte spatii sunt asumate structural,
intrinsec. Studiul paralel, definitoriu al celor doua con-
cepte poate fi dus mai departe folosind structura princi-
piilor heterotopologice propusa de Foucault®.

Principiul intai al heterotopiilor afirma faptul ca “proba-
bil nu exista cultura in lume care sa nu fi ndascut propriile
heterotopii”. Pentru homotopii se pdstreaza principiul,
ele reprezinta poate cea mai raspandita forma naturala
de evolutie, astfel incat este, din nou, foarte probabil sa
nu existe culturd in lume care sa nu fi nascut homotopii.

2 F. Marcu , Marele Dictionar de Neologisme, Bucuresti, Editura
Saeculum, 2000, consultat online la data de 28.11.2013, la adresa
http://dexonline.ro/definitie/homotopie

3 M. Foucault, "Des espaces autres. Hétérotopies., Architecture,
Mouvement, Continuité, n°5, octobre 1984, p. 46, consultat online
la data de 28.11.2013, la adresa http://foucault.info/documents/
heterotopia/foucault.heterotopia.en.html

4 idem

5 idem

“biotope identity” or, in a second, even narrower mean-
ing, of “development of a tissue or an organ in the usual
place” Both definitions cover limited segments of mean-
ing, not wrong, but bypassing the main semantic core.
A simple, ineludible apophatic definition is that we can
get by analogy with the hete-rotopy defined in 1967 by
Michel Foucault? as absolutely-other space’, completely
different from other spaces, located outside any other
space, although it is perfectly located, a kind of effec-
tively achieved utopia, in which all other real spaces are
simultaneously represented, contested and inverted.
Homotopy, by simple analogy or perhaps another rever-
sal and delimitation of meaning, could thus be defined,
at least for now, as a space similar to other spaces, inte-
grated into and linked with them, locatable, where and
into which the other spaces are structurally and intrin-
sically assumed. The parallel, defining study of the two
concepts can be carried on using the heterotopological
principles’ structure proposed by Foucault’.

The first principle of heterotopias states that “there is
probably not a single culture in the world that fails to
constitute heterotopias™. For homotopies, the principle
is kept, they are perhaps the most common natural form
ofevolution, soitis again likely that there is no culture in
the world that has not generated homotopies.

The second principle of heterotopias, also of evolu-
tional nature, shows how ,a society, as its history un-
folds, can make an existing heterotopia function in a

2 M. Foucault, "Des espaces autres. Hétérotopies.; Architecture,
Mouvement, Continuité, n°5, octobre 1984, p. 46, accessed online on
28.11.2013, at http://foucault.info/documents/heterotopia/foucault.
heterotopia.en.html|

3 “absolument autres’; in the French version

4 idem

5 idem
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Principiul al doilea al heterotopiilor, tot de natura
evolutiva, ne arata cum, in special datorita contextului
cultural, "in decursul istoriei, o societate poate face sa
functioneze in mod foarte diferit o heterotopie” care
nu inceteaza, totusi, sa existe pe parcursul acelor etape
istorice. Pentru homotopii se pastreaza si acest al doi-
lea principiu, daca avem in vedere, in special datorita
trasaturilor culturale, tendinta societdtilor de a conserva
homotopiile si caracterul acestora, desi functionarea lor

poate diferi sensibil de la o etapa istoricd la alta.

Corolar 1: Devenirea istorica poate schimba, chiar struc-
tural, heterotopia si, prin urmare, evolutia este parte a al-
catuirii ei. In acest sens, nici micar heterotopiile descrise
de Foucault nu apartineau, in esentd, strict spatiilor me-
trice, geografice. Acest lucru intareste premizele funda-
mentale de la care porneste demersul prezentei lucrarii.
Corolar 2: In acest context, punand in chestiune limi-
tele acestor deveniri si schimbari structurale, am putea
studia conditiile si masura in care heterotopiile se pot
transforma in homotopii, si invers, conservand, in acelasi
timp, in mdsura in care se dovedeste posibil, spiritul ce-
lui de-al doilea principiu al heterotopiilor, conform caru-
ia evolutiile functionarii acestora se desfasoara in inte-
riorul categoriei.

Principiul al treilea afirma ca "heterotopia are capacita-
tea de a juxtapune intr-un singur loc real” mai multe am-
plasamente care sunt prin ele insele incompatibile”®. Un
exemplu folosit de Foucault este teatrul; altul, cinemato-
graful. Astfel, o heterotopie poate fi o multiheterotopie,
un spatiu n-dimensional imbricat heterotopic.

6 idem
7 din spatiul metric, am putea adduga aici

8 fapt pentru care am putea spune ca se afla, intre ele, intr-o
relatie de heterotopie, adica heterotopice unul fatd de celalalt

9 M. Foucault, op. cit.

very different fashion™, even knowing that it will not
cease, however, to exist during those history stages.
This second principle is also kept for the homotopies if
we consider, especially due to the cultural traits, that
the societies tend to preserve the homotopies and their
character, although their operation may vary consider-
ably from one historical stage to another.

1¢* Corollary: Historical evolution can change, even
structurally, a heterotopy and therefore evolution is
part of its composition. In this respect, not even the het-
erotopias described by Foucault did belong, essentially,
strictly to the metric or geographical spaces. This aspect
reinforces the fundamental premises of our approach.
27 Corollary: In this context, considering the limita-
tions of these evolutions and structural changes, we
could study the conditions and the extent to which the
heterotopies can turn into homotopies, and vice versa,
preserving at the same time, as far as it proves possible,
the spirit of the second principle of heterotopias, ac-
cording to which their functioning developments are
taking place within the category.

The third principle states that “the heterotopia is capa-
ble of juxtaposing in a single real place’ several spaces,
several sites that are in themselves incompatible®”. An
example used by Foucault is the theatre, another is the
cinema. Thus, a heterotopia can be a multiheterotopy, a
heterotopically nested n-dimensional space.

This time, the principle is not preserved for the homo-
topies. Seen from the wider perspective that we propose
here, a homotopy is naturally an n-dimensional topo-
logical space, homotopically structured on principles of
continuity and compatibility.

6 idem
7 In the metric space, we could add here.

8 for which we could say that they are, one against the other, in a
heterotopic relationship, so they are heterotopic to each other

9 M. Foucault, op. cit.
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De data aceasta, in cazul homotopiilor nu se mai pds-
treaza principiul. Homotopia, privita din perspectiva mai
largd pe care o propunem aici, este in mod natural un
spatiu topologic n-dimensional, structurat homotopic
pe principii de continuitate si compatibilitate.

Conform principiului al patrulea al heterotopiilor,
acestea "sunt, cel mai adesea, legate de niste decupaje
din timp, adica se deschid spre ceea ce am putea numi,
de dragul simetriei, heterocronii”™.

In cazul homotopiilor nu se mai pastreaza, nici de aceas-
ta data, principiul: homotopiile sunt integratoare de
timp si devenire, pastrand nealterate structurile fluente
ale evolutiei istorice, sunt constiente-istoric si anticipa-
tive, de aceea pot fundamenta un ambient sustenabil.

Principiul al cincilea, foarte interesant din perspectiva
peratologica, liminald si metabolicd, prezintd modul in
care "heterotopiile presupun intotdeauna un sistem de
deschidere siinchidere care le izoleaza si, in acelasi timp,
le face accesibile™. Accesul la heterotopii se face fie prin
constrangere, fie prin supunerea la ritualuri si purificari.
Pentru homotopii, din nou, principiul se pierde, pentru
ca fluxurile (de circulatie, dar nu doar acestea) in homo-
topii sunt libere (in limitele firesti ale acelor principii in-
terne, constitutive, de functionare, o libertate asumata
n orizontul unui set de reguli).

Conform principiului al saselea, heterotopiile au, in ra-
port cu restul spatiilor, o functie fie iluzorie, de creare a
unor spatii destinate iluziei, fie de compensare exempla-
ra, de creare a altor spatii reale, dar perfecte de aceasta
datd, care sa serveascd drept model realitatii insasi. Pu-
tem considera ca heterotopiile, prin functia lor compen-
satoare, isi propun sa modeleze restul spatiilor, (homoto-

10 idem
11 idem

According to their fourth principle, “heterotopias are
most often linked to slices in time — which is to say that
they open onto what might be termed, for the sake of
symmetry, heterochronies”’. For homotopies, this prin-
ciple is not preserved, not even this time, since they are
integrating time and evolution, keeping unaltered the
fluent structures of historical evolution, they are histori-
cally aware and anticipative and therefore may under-
pin a sustainable environment.

The fifth principle, very interesting in the perato-
logical, liminal and metabolic perspective, shows how
“heterotopias always presuppose a system of opening
and closing that both isolates them and makes them
penetrable”"" Access to heterotopias is done either by
constraint or by subjecting the rituals and purifications.
Again, for homotopies, the principle is lost, because the
flows (traffic, but not only them) are free (within the
natural limits of those internal, constitutive, operational
principles, a freedom assumed within the horizon of a
set of rules).

The sixth principle actually presents the function of
heterotopias, an illusory function on one hand, since
they either try to create a space of illusion or, on the other
hand, a compensation and exemplary function, creating
other real, perfect spaces, this time to serve as a model to
the reality itself. We can even consider that heterotopias,
through their compensating function, aim to shape the
rest of the spaces, mainly the homotopies, asymptoti-
cally disguising themselves into ideal homotopies.

We have to refine the analysis in the case of homotopies.
Homotopies have an evolutive, integrative, unillusory
and non-compensative function, being a reversal of the
sixth principle of heterotopias. On the other hand, how-

10 idem
11 idem
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piile) deghizandu-se asimptotic in homotopii ideale.

In cazul homotopiilor, analiza trebuie rafinatd. Homo-
topiile au o functie evolutiva integratoare, neiluzorie
si necompensatoare, fiind o rasturnare a principiului al
saselea al heterotopiilor. Pe de alta parte, insa, in anu-
mite situatii patologice de evolutie a societatii, homoto-
piile se pot institui in calitate de heterotopii tocmai prin
insolitul lor, propunand solutii, dar aceasta este doar o
iluzie heterotopica apdruta sub forma perturbarii cutu-
mei de dezvoltare in cazurile in care insdsi aceastd cu-
tuma este o formd de perturbare a evolutiei firesti. Un
exemplu in acest caz ar putea fi prima casa pasiva din-
tr-o asezare dezvoltata nesustenabil sau primul cartier
ecologic al unui oras.

Heterotopologia si homotopologia

Foucault refuza sa defineasca heterotopologia. Prefera,
in schimb, doar sa schiteze termenul sub forma studiu-
lui, analizei, "lecturii” sau a unui fel de descriere sistema-
tica, in cadrul unei societati date, a spatiilor diferite, a
acestor alte-spatii, aceastd specie contestatara de spatii
numite "heterotopii”.

In mod analog, putem propune instituirea termenului
de homotopologie cu intelesul de studiu, in vederea unei
descrieri sistematice, a spatiilor-echivalente, numite aici
"homotopii” si conturate din multiple perspective.

Spatiul topologic

Spatiul topologic, dupa cum este definit in matematica,
este perechea formata dintr-o multime nevida X si o fa-
milie T de submultimi ale multimii X, unde X si multimea
vida apartin lui T, reuniunea oricarui numdr de multimi
din T apartine lui T si intersectia oricaror doua multimi

ever, in some pathological society development cases,
the homotopies can set up as heterotopias mainly by
their strangeness, proposing solutions, but this is just
the heterotopic illusion appeared as a development
habit disturbance where this habit itself is a disturbance
form of the natural evolution. An example of this might
be the first passive house in an unsustainable developed
settlement or the first green district of a city.

Heterotopology and Homotopology

Foucault refuses to define heterotopology. He prefers,
instead, just to draft roughly the term as a study and
general analysis, a "reading” and a kind of systematic
description within a given society of the different spac-
es, of these other-spaces, this contesting species called
“heterotopias”.

Similarly, we can propose the homotopology term,
meaning the study aiming to a systematic description
of the equivalent-spaces, called "homotopies” and out-
lined from multiple perspectives.

Topological Space

Topological space, as defined in mathematics, is the pair
formed of a non-empty set X and a class T of subsets of
X, where X and the empty set belong to T, the union of
any number of sets in T belongs to T and the intersection
of any two sets of T belongs to T."? The topological space
structure allows, furthermore, the neighbourhood,
convergence and limit concepts definition. Metric, geo-
graphical, ecosystemic’ or architectural spaces are just
particular cases of topological space.

12 S. Lipschutz, Schaum’s Outline of Theory and Problems of General
Topology, New York, McGraw-Hill Book Company, 1965, p. 66

13 In this context, we will consider the meaning that the general
ecology is offering for the ecosystemic space, mainly of a biotope
occupied by specific life forms, in close relationship with them,
with any other adjacent ecosystem’s biotope and with that of the
macroecosystem that the referred ecosystemic space is part of.
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din T apartin lui T." Structura spatiului topologic per-
mite, mai departe, definirea notiunilor de vecinatate,
convergenta si limita. Spatiul metric, geografic, ecosis-
temic™ sau cel arhitectural sunt cazuri particulare de
spatiu topologic.

Homotopia

In matematics, homotopia' este un mod de clasificare a
regiunilor geometrice prin studierea diferitelor tipuri de
functii care pot fi definite in acea regiune. Doua functii
cu punctele finale comune se numesc homotopice daca
una poate fi deformata in mod continuu in cealalta, pas-
trand fixe punctele finale si ramanand in aceeasi regiune
definita.

"Inca din 1911, L. E. J. Brouwer a dat o definitie generala
a homotopiei intre doua functii. Fiind date doua spatii
topologice, X si Y, doud functii, f i f,, de la X la Y, sunt
homotopice, notate cu f ~ f, daca exista o functie F : X
*1—Y, unde F(x,0) = f (x) si F(x,1) = f,(x) pentru orice x
din spatiul X, iar | este intervalul unitar [0,1]. O astfel de
functie F se numeste homotopie de la f | la f.. Existenta
homotopiei induce o relatie de echivalentd in multimea
functiilor de la X la Y, astfel incat clasa de echivalenta a
unei functii f: X =Y, notata [f], este numita clasd de ho-
motopie a functiei "> Clasele de homotopie formeaza
grupul de homotopie al unui spatiu topologic.

12 S.Lipschutz, Schaum’s Outline of Theory and Problems of General
Topology, New York, McGraw-Hill Book Company, 1965, p. 66

13 Tnacestcontext,acordam spatiuluiecosistemicintelesul pe care
ecologia generala il consacra, acela de biotop ocupat de formele
de viata specifice, in stransa relatie cu acestea, dar si cu biotopul
oricdrui ecosistem invecinat si cu cel al macroecosistemului din
care acel spatiu ecosistemic face parte.

14 "Homotopy", Encyclopaedia Britannica Online, consultatd la data
de 29 mai 2013, la adresa http://www.britannica.com/EBchecked/
topic/270681/homotopy

15 Hart, K.P, Nagata, J., Vaughan, J. E. (ed.), Encyclopedia of General
Topology, Editura Elsevier, 2004, p. 480

Homotopy

In mathematics, homotopy is “a way of classifying geo-
metric regions by studying the different types of paths
that can be drawn in the region. Two paths with com-
mon endpoints are called homotopic if one can be
continuously deformed into the other leaving the end
points fixed and remaining within its defined region.”™
“In 1911 L.E.J. Brouwer, first, gave the general defini-
tion of homotopy between two maps. Thus, let X and
Y be spaces. Two maps f, and f, from X to Y are homo-
topic, denoted f, ~ f, if there exists amap F: Xx | — Y
with F(x, 0) = f (x) and F(x, 1) = f (x) for all x in space X,
where | is the unit interval [0, 1]. Such a map F is called
ahomotopy joining f and f,. The existence of homotopy
clearly induces an equivalence relation in the set C(X,Y)
of maps from X to Y. Then the equivalence class of a map
f:X— Y, denoted by [f], is called the homotopy class of
1> The homotopy classes form the topological space’s
homotopy group.

14 "Homotopy’, Encyclopeedia Britannica Online, accessed online on
28.11.2013, at http://www.britannica.com/EBchecked/topic/
270681/homotopy

15 K. P. Hart, J. Nagata, J. E. Vaughan (ed.), Encyclopedia of General
Topology, Amsterdam, Elsevier, 2004, p. 480
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Cel mai simplu grup de homotopie este grupul funda-
mental, cel care inregistreaza informatia despre bucle-
le (ciclurile inchise) dintr-un spatiu topologic. Ciclurile
inchise din evolutia ecosistemelor sunt fundamentale
pentru echilibrul acestora.

Conceptia homotopiei in calitate de transformare in
mod continuu a functiilor definite pe spatiile ecosiste-
mice sau arhitecturale permite extragerea, cel putin teo-
retica, a unor modele structurale homotopice “impietri-
te”apoi in arhitecturd - precum muzica sau matematica
— ulterior capabile sa asigure continuitatea proceselor la
nivel macro-ecosistemic si, in consecinta, sustenabilita-
tea dezvoltarii.

Functiile arhitecturii, definite spatial, sunt functii com-
plexe care includ, intre altele, functiile de dezvoltare
generald a societatii. Arhitectura poate fi conceputa ca
o functie de gradul al doilea, un morfism complex de
functii. Inchiderile vitale ale buclelor functionale din to-
pologia mediului, pe de o parte, si asigurarea echilibru-
[ui de transformare intre nivelurile si categoriile ecosis-
temelor, atat de necesar pentru o Dezvoltare Durabilg,
pe de alta parte, se pot construi pornind de la principiile
homotopiei.

Grupuri de cohomotopie

In matematicd, un grup este o structura ce consta dintr-o
multime pe care este definita o operatie cu rol de lege
de compozitie interna care combind doud elemente ale
multimii pentru a forma un al treilea element al aceleiasi
multimi, dar, pentru a fi un grup, multimea si acea
operatie trebuie sd satisfaca o serie de conditii — axiome-
le grupului - legate de inchidere (operatia pe elemente
din multime produce un element tot din acea multime),
asociativitate, existenta elementului neutru (sau conditia
de identitate) si a elementului simetric (sau conditia de
invertibilitate). Raspandirea grupurilor, inclusiv in afara
ariilor matematicii, le transforma intr-un concept cultural
fertil.

The simplest homotopy group is the fundamental
group, who records information about closed loops of a
topological space. Closed cycles in the ecosystems’ evo-
lution are fundamental to their equilibrium.

Homotopy, conceived as a continuous transformation
of functions defined on ecosystemic or architectural
spaces, enables, at least theoretically, the extraction
of some structural homotopic models, “frozen” then in
architecture — the way music or mathematics are also
— models that are, afterwards, able to ensure processes’
continuity at macroecosystemic level and, therefore, the
development’s sustainability.

Architecture’s functions, defined in space, are complex
functions that include, among others, society’s general
development functions and architecture can be con-
ceived as a function of the second degree, a complex
morphism of functions. Vital closures of functional
loops in the environmental topology, on the one hand,
and the equilibrium of transformation between the le-
vels and categories of ecosystems, necessary to a Sus-
tainable Development, on the other hand, can be build
on the principles of homotopy.

Cohomotopy Groups

In mathematics, a group is a structure that consists of a
set on which is defined an operation with the role of in-
ternal composition law that combines two elements of
the set to form a third element of the same set, but, to be
a group, the set and the operation must satisfy a num-
ber of conditions — the group axioms - referring to clo-
sure (the operation on elements of the set produces an
element in the same set), associativity, existence of neu-
tral element (the identity condition) and of symmetric
element (the invertibility condition). Groups spreading,
including outside mathematics makes them become a
fertile cultural concept.

Functors are morphisms or operators from one category
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Functorii sunt morfisme sau operatori de la o categorie
la alta, care pastreaza structura pe parcursul transfor-
marii. Daca avem un morfism f in spatiul N (sd il numim
spatiul natural, de exemplu) de la X la Yoo AtUNC
functorul contravariant F definit pe spatiul N cu valori in
spatiul A (sd in considerdm pe acesta un spatiu antropic)
conecteaza, pe de o parte, fiecare obiect x din spatiul
N cu un obiect F(x) din spatiul A, dar, pe de alta parte,
si fiecare morfism fde lax_  lay,  definitin spatiul N
cu un morfism (al morfismului) F(f) definit de la morfis-
mul F(Ye) la morfismul F(X, o) Functorul contravariant
F este, astfel, o functie in chiasm, o rasturnare a morfis-
mului, inversand sensul proceselor sau al relatiilor.
Astfel de functori contravarianti pot fi insa utili in echi-
librarea unor procese care ameninta sa destructureze
sistemele si ei pot fi folositi inaintea atingerii pragului
de colaps sau schimbare structurald majora. Grupurile
de cohomotopie sunt functori contravarianti particulari,
duali, in relatie cu grupurile de homotopie.

Heterotopii arhitecturale

Doua functii de la un spatiu ecosistemic la altul sau in ca-
drul aceluiasi spatiu ecosistemic sunt heterotopice daca
ele nu pot fi deformate continuu una in cealalta printr-o
functie de gradul al doilea, printr-un morfism de functii
structurat intr-un nou spatiu ecosistemic, posibil predo-
minant antropic, de exemplu. Apar, in acest caz, rupturile
structurale, faliile de sistem care nu sunt neaparat strict
spatiale si care distrug clasele de echivalenta. Functia
culturald, de exemplu, sau functia economicd exista in
continuare, dar nu prezintd echivalente si continuitati
de transformare cu functia vecina / anterioara / omo-
loaga definita pe cele doua spatii (topologice) in studiu.
Dupa cum ne prezintd, in parte, si Foucault in perspec-
tiva sa asupra heterotopiilor, aceste falii pot fi de natura
economica, sociald, culturala sau ecologica, intre altele.
Transformarile functiilor de corespondentd, de circulatie
sau remodelare a materiei, energiei si informatiei dintre

to another, which preserves the structure during trans-
formation. If we have a morphism f in the space N (call
it natural space, for example) from x, to y, , then the
contravariant functor F defined on the space N with
values in the space A (call it the anthropogenic space)
connects, first, each object x in the space N to an object
F(x) in the space A, but, on the other hand, also connects
each morphism ffrom x toy.  defined in the space N
to a morphism (of the morphism) F(f) defined from the
morphism F(y. ) to the morphism F(x ). Contravariant
functor F is thus a chiasmatic function, a reversal of the
morphism, reversing the processes or relationships.
Such contravariant functors can be useful balancing
processes that threaten to de-structure the systems and
they can be used before reaching a major structural
change or the collapse threshold. Cohomotopy groups
are particular contravariant functors, dual to the ho-
motopy groups.

Architectural Heterotopies

Two functions from one ecosystemic space to another
or within the same ecosystemic space are heterotopic
if they cannot be continuously deformed one into each
other by a function of the second degree, by a morphism
offunctions in a new, possibly predominantly anthropo-
genic, ecosystemic space. In this case, structural breaks
occur, tectonic system fissures which are not necessa-
rily strictly spatial and destroy the equivalence classes.
Cultural function, for instance, or economic function
still exist, but they have no equivalence and transforma-
tion continuities with the neighbor, previous, homolo-
gous function defined on the two studied (topological)
spaces. As Foucault also shows us in his perspective on
heterotopias, these tectonic fissures can be economical,
social, cultural or environmental, among others. The
matter, energy and information correlation, circulation
or remodeling functions’ transformations from a refe-
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un spatiu-referintd si un (celdlalt-)spatiu-propus prezinta,
in acest caz, discontinuitati, rupturi, crize, nu constituie
clase de homotopie si, ca atare, nu se constituie grupul
de homotopie.

Inversarea, in heterotopii, a celorlalte spatii, dupa cum
sugereaza Foucault in descrierea heterotopiilor sub for-
ma de contra-spatii, presupune, odata cu generalizarea
si abstractizarea perspectivei terminologice, structu-
rarea prin antimorfism a heterotopiilor in relatie cu ce-
lelalte spatii, o transformare mult mai ampl3, cel putin
prin implicatii, decat simpla rasturnare a sensurilor de
definitie ale morfismelor de morfisme constitutive, spe-
cifice grupurilor de cohomotopie. Heterotopia astfel
constituita este mai mult decat duala fatd de homoto-
pie, pentru ca transformarea heterotopica nu altereaza
spatiul prin morfism, ci se instituie ca un spatiu absolut-
altul.

Arhitectura este adesea privita heterotopic in relatie cu
natura, accentuandu-se dichotomia dintre cadrul con-
struit si mediul natural, iar aceasta perspectiva poate
produce grave rupturi.

Tectonica grupurilor de (co)homotopie

Tectonica (in mod frecvent si restrans inteleasd in termeni
geologici) este studiul stiintific al structurii suprafetelor,
al scoartelor si al proceselor de formare si deformare a
acestora. Desi studiaza suprafetele care sunt, practic,
limite bidimensionale, tectonica implica acceptiunea
unei a treia dimensiuni, relativ redusa, a acestor limite.
Arhitectura este - etimologic, dar reductiv - o stiinta a
structurii si formdrii suprafetelor construite de om, a de-
limitarilor.

Am propus deja’® redefinirea bath(m)ologica a notiunii
de limita in arhitectura. Astfel, limita este un spatiu

16 A. G. Vidrascu, "Continuity and Limits Bath(m)ology in Sustai-
nable Urban Development. Architectural Ecotonics’, in: Fabris, L. M.
F. (ed.) Environscape. A manifesto. 2nd blu+verde International Con-
gress, Milano, Maggioli Editore, 2008, p. 261.

rence-space to a proposed other-space presents, in this
case, discontinuities, ruptures, crises, do not form homo-
topic classes and thus the homotopic group is not built.
The reversal, in the heterotopias, of the other spaces,
as Foucault suggests in his description of heterotopias
as counter-spaces, involves, together with the gene-
ralization and abstract conversion of the terminological
perspective, also the structuring through antimorfism
of heterotopias in relation to the other spaces, a much
larger transformation, at least by implications, than the
mere reversal of the definition meanings of the constitu-
ent morphisms of morphisms, specific to the cohomo-
topy groups. The heterotopy thus formed is more than
dual to homotopy, because heterotopic transformation
does not alter the space through morphism, but sets up
an absolutely-other space.

Architecture is often heterotopically considered in rela-
tion to nature, emphasizing the dichotomy between the
built and natural environment, and this perspective can
cause serious fractures.

Tectonics of (Co)homotopy Groups

Tectonics (frequently and restrictedly understood as
geological term) is the scientific study of the structure of
the crust and its formation and deformation processes.
While studying surfaces that are basically two-dimen-
sional boundaries, tectonic also involves a third dimen-
sion, even relatively thin, of such limits. Architecture
is — etymologically, but reductively — the science of the
structure and formation of man-made surfaces, of the
de-limitations.

We already proposed a bath(m)ological redefinition
of the limit in architecture.’® Thus, the limit is a space

16 A. G. Vidrascu, "Continuity and Limits Bath(m)ology in Sustai-
nable Urban Development. Architectural Ecotonics’, in: Fabris, L. M.
F. (ed.) Environscape. A manifesto. 2nd blu+verde International Con-
gress, Milano, Maggioli Editore, 2008, p. 261.
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in sine. (Arhi)Tectonica, studiatd din perspectivele
homotopologiei, cerceteaza adancimile, gradele si
Arhitectura a aparut ca reactie a omului la factorii agre-
sivi de mediu. In acest context, este legitima intrebarea
daca arhitectura s-a materializat sub forma unei limite
opace intre om si mediu, pentru a-l apara pe om de fac-
torii agresivi ai mediului, sau, poate, ca un gest de filtrare
critica si, mai tarziu, sub forma unei interfete inteligente.
Primul gest ar fi putut fi acela de identificare a unor lo-
curi anume din mediu in care factorii agresivi erau filtrati
si diminuati de configuratia unor alcatuiri speciale ale
mediului natural. Un prim exemplu in acest sens este
pestera. Ar fi putut urma primele tentative de remodela-
re minimald, cum ar fi, de exemplu, bordeiele. Dar aceste
remodelari au avut caracter homotopic. Transformarile
dela o functie sau o categorie de functii complexe la alta
din spatiul ecosistemic s-au facut prin intermediul unor
clase de echivalentd, in interiorul grupurilor de homo-
topie.

In perspectiva abordérii pe care o propunem, homotopi-
ile, ca, de altfel, si heterotopiile, nu sunt locuri (sau am-
plasamente, dupa cum le numeste Foucault); ele sunt
functii de gradul al doilea, morfisme de functii, transfor-
mari ale unor functii definite pe spatii topologice, com-
plexe, n-dimensionale.

Felulin care sunt aduse in ecuatie dimensiunile specifice
ale spatiilor topologice generale sau particulare (metri-
ce, arhitecturale, ecosistemice) imbogatite prin acest fil-
tru si modul in care sunt instrumentate functiile definite
pe aceste spatii, dar, mai ales, maniera in care sunt poe-
tizate morfismele acestor functii si surprinse in gesturi
perene de arhitectura ofera premisele generoase ale (re)
scrierii unui ambient sustenabil in noi structuri.

in itself. (Archi)Tectonics, studied from the homotopo-
logy perspectives, is a research of the depths, grades and
well-tempered permissiveness of the limits.

Architecture emerged as human reaction against ag-
gressive environmental factors. In this context, it is le-
gitimate to question whether architecture has materia-
lized in the form of opaque boundary between man and
the environment, to protect man from those aggressive
environmental factors, or perhaps as a gesture of critical
filtration and, later on, as an intelligent interface.

The first act could be to identify some specific places in
the environment where aggressive factors were filtered
and decreased by specific embodiment configurations
of the natural environment. A first example is the cave.
It could follow the first minimal remodeling attempts,
such as, for instance, the earth-sheltered huts. But these
were mere homotopic remodeling cases. Transforma-
tions from a function or a class of complex functions
to another within the ecosystemic space were made
by means of equivalence classes, within the homotopy
groups.

In light of the approach we propose, the homotopies, as
well as, in fact, the heterotopias too, are not places (or
locations, as Foucault names them), but they are func-
tions of the second degree, morphisms of functions,
transformations of functions defined on complex, n-
dimensional topological spaces.

The way the specific dimensions of general or particular
topological spaces (metric, architectural or ecosystemic)
are brought into the equation, enriched by this filter, the
way that the functions defined on these spaces are han-
dled, but especially the manner in which these functions
morphisms are poetised and captured in perennial ar-
chitecture gestures provides generous premises for (re)
writing a sustainable environment into new structures.
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Epilog:

Epoca actuald, secolul XXI, ar putea fi o epocd a spatiului
n-dimensional, cu integrarea sistemicd a timpului (prin
asumarea originilor si a devenirii), dar si a altor dimen-
siuni, incepdnd cu domeniile de definire ale Dezvoltdrii
Durabile — dimensiunea economicd, sociald, ecologicd
si culturala - si continudnd cu extinderea criticd a prin-
cipiilor de dezvoltare si modelare a spatiului.
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