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Abstract: Representatiotheoremdor systemsf regionshave beenof interestfor sometime, andvarious
contextshave beenusedfor this purpose:Mormann[17] hasdemonstratedhe fruitfulnessof the methods
of continuoudatticesto obtaina topologicalrepresentatiotheoremfor his formalisationof Whiteheadian
ontologicaltheory of space;similar resultshave beenobtainedby Roeper{20]. In this note,we provea
topologicalrepresentatiotheoremfor a connectiorbasedclassof systemsusingmethodsandtoolsfrom
thetheoryof proximity spacesThekeynoveltyis a new proximity semanticgor connectiorrelations.

Categories & Descriptors: 1.2.4 [ARTIFICIAL INTELLIGENCE]: Knowledge Representationf-or
malismsandMethods—Relationsystems;epresentations

Keywords: Proximity spacepointlessgeometrymereologyconnectiorrelation

1. Introduction

Following deLagung[5], Whitehead27] developedatheoryof spaceknown as point-
lessappmad to geometry Whiteheadiartheoryis basedon the primitive notion of
spatialregion andabinaryrelationC betweerregions,calledconnectiorrelation. The
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notion of “point”, the basicprimitive notion of classicalgeometryis now (second-
order)definablein variouswaysasa specialcollectionof regions;thiswayit becomes
one of the very complex notionsof the theory We will elaboratebriefly on this in
Section2, andrefer the readerto the paperby Gerla[10] for a survey on pointless
geometry

n o u " ou

Thefact thatrelationssuchas*“part-of”, “overlap”, “non-tangentiainclusion” and
otherscanbedefinedn termsof theconnectionrelationrelatessomepointlesggeome-
tries to the field of mereology[16] andto its fusion with topology— mereotopology
[26]. Thelatteris closelyrelatedto naiveor qualitativephysicsintroducedoy [12], in
particular to its subfieldQualitative SpatialReasonindQSR)[3]. It hasbeenrealised
that searchingor modelsof mereologicakystemsmethodsof lattice theoryandthe
theory of relationalgebrascanbe fruitfully employed,seee.g. [22; 21; 8; 7]. It is
remarkable however, thatin the fastgrowing field of mereologyand mereotopology
little attentionhasbeenpaidto the theoryof proximity spacesthe only exceptionbe-
ing the early paperby [23], in which the notion of proximity distributive lattice was
introduced,and a topologicalrepresentatiotheoremwas proved. It was mentioned
there, that the papercan be consideredas an attemptto build a pointlessanalogue
to the notion of proximity space.The paperhad beenwritten underthe direction of
the RussiarProfessolV. A. Efremwic, the founderof thetheoryof proximity spaces
[9]. Thismakesit clearthatthe possibilityto build a pointlessanalogudo proximity
theory andin generalto topology, hadbeenknown to its originators.

Roughly speakinga proximity spaceis a non-emptysetX with a binary relation
0 betweensubsetsgalled proximity, with the intuitive meaningthat ASB holds,when
“Ais nearB” in somesenseThe proximity relationsatisfiesaxiomswhich areidenti-
cal with someof thetypical axiomsof the connectiorrelation. Eachproximity space
determines naturaltopologywith nice propertiesandthetheorypossessedeepre-
sults,rich machineryandtools; the mainwork on proximity spacess the book by S.
A. NaimpallyandB. D. Warrack[18].

In this papemwe will applythetheoryof proximity spaceso aconcretemereological
systembasedon a connectiorrelation,calledconnectionalgebia. Naturalexamples
of connectioralgebrasareBooleanalgebraf (closed)regular subsetof completely
regulartopologicalspacesit is well known thatthesetopologiescorrespondo prox-
imity spacesWe prove thateachconnectioralgebracanbeisomorphicallyembedded
into thealgebraof closedregionsof a certainproximity space Usingthefactthateach
proximity spacecan be isomorphicallyembeddednto a densesubsetof a compact
Hausdorf spaceby Smirno/'s compactificatiortheorem,we obtaina representation
theoremfor connectioralgebraswith the classicalstandardopologicalinterpretation
of the connectiorrelation,namely

XCy iff thethe (closed)regionsx andy sharea commonpoint.

Otherforms of connectiorhave beenstudiedby A. G. CohnandA. Varzi[4]. Ap-
plicationsof proximity spaceso similarproblemscanbefoundin [25] and[6]. There,
proximity spacesare usedto formalisethe notionsof local and global similarity re-
lations. A local similarity relationhasa semanticgust asthe overlappingrelationin
mereologyandaglobalsimilarity relationis interpretedust by the proximity relation.



This shavs anothempossibleapproacho thetheoryof mereologicatelations-thethe-
ory of similarity relations(or, moregenerally informationalrelations)in information
systemgsee[24] for references)This, however, will be subjectof futureresearch.

The paperis organisedas follows. In Sectionl we introducethe notion of con-
nectionalgebra,asa Booleanalgebrawith an additionalbinary relationC satisfying
a numberof additionalaxioms. In Section2 we give somedefinitionsandfactsfrom
thetheoryof proximity spacesHerewe introducethe notion of proximity connection
algebma as the algebraof closedregular subsetsof a proximity space;the connec-
tion relationbetweerregionsis just the proximity relation. We prove herethateach
proximity connectioralgebras isomorphicto a standardconnectioralgebran which
closedregions are connectedf andonly if they sharecommonpoint. In Section3
we introducethe notion of cluster which is an analogueof point just asmaximalfil-
tersmay be identifiedwith pointsin the theory of Booleanalgebras.Clustersin the
theory of connectionalgebrasare lattice-theoreticahnaloguef clustersin the the-
ory of proximity spaces.The mainresultof the paperis a representatiotheoremfor
connectionalgebras:Every connectionalgebracanbeisomorphicallyembeddednto
a proximity connectionalgebraandinto standardconnectionalgebra. The represen-
tation constructionsimulatesthe correspondingproof of Smirnos’s compactification
theoremfor proximity spacesusingclusters.In Sectiord we discusghe new proxim-
ity semanticgor the connectiorrelation,somerelatedworks,andmentionsomeopen
problems.

If X is aset,we denoteby 2% thepowersetof X. If Y C X, we usejust—Y to denote
thesetcomplementf Y in X. ThebasesetX will alwaysbe clearfrom thecontet. It
shouldalsobe mentionedhatwe regardarelationR on asetX asa subsebf X x X.
Thus,x(—R)y hasthe samemeaningas— xRy For atopologyt on X we denoteits
closureoperatorby cl;, andits interior operatorby int;. If no confusioncanarise,we
justwrite cl or int. Recallthatcl andint areinter-definableby cl(Y) = —int(-Y). We
invite thereadetto consult[13] or [15] for undefinechotionsin topology, and[14] for
Booleanalgebras.

Mary of theresultsbelow aretranslationof factsaboutproximity space®f which
proofsare availablein [18]. Sincespaceis at a premium,we will usually cite this
sourcefor thoseproofswhich areknown andnotimmediatelyobvious.

2. Connection algebras

An algebraicsystemB = (B,0,1,V,A,,C) is calleda connectionalgebra (CA), if
(B,0,1,V,A,*) is a BooleanalgebraandC is a binary relationon B, satisfyingthe
following axioms:

(1) If xAy# OthenxCy.

(2) If xCythenx,y#0.

(3) xCyimpliesyCx.

(4) xC(yV z) iff xCy orxCz

(5) If x(—C)y thenx(—C)z andy(—C)z* for somez € B.



(6) If x £ ythenzCx andz(—C)y for somez € B.

Usually, we shall just write (B,C) for a connectionalgebra. The elementsof B will
be called (spatial)regions andthe relationC the connectionrelation. Note that our
definitionof CA differsfrom thatof [21]. Axiom C6is anextensionalityaxiom,since
it impliesin the presencef the otheraxiomsthat

X=Yy <= (Vz€ B)[ZCx <= Cy].
We definenon-tangentiainclusion< by
(2.1) XL Y <= X(-C)y*

Thisrelationhasdifferentnamesn theliterature:“well-inside relation”, “well below”,
“interior parthood”,or “deepinclusion”. TherelationsC and « areinter-definable,
andthe axiomatisatiorof C canbe equivalently rewritten in termsof non-tangential

inclusion.Onepossibleaxiomatisations asfollows:

1) 1«1,

(2) x< yimpliesx<y.

(3) x<y«z<timpliesx«t.

(4) x<Kyandx <« zimpliesxK yAz

(5) If x« zthenx <y« zfor somey € B.

(6) x<K yimpliesy* < x*.

(7) If x£ythenz« xandz £ yfor somez € B.

We usetheseequialentaxiomatisation®f connectionalgebraspecausdhey corre-
spondto the axiomaticsystemsof proximity spaceggiven below. Note that axiom
(«5) correspond$o axiom C5.

Our connectionalgebrasare stronglyrelatedto the structureof [11] and[2]. All
of our axioms,exceptC5, are eitheraxiomsor theoremsn the Grzegorczyk system.
Grzgyorczykassumes to beacompleteBooleanalgebrabut we have decidedto drop
this assumptionin orderto obtaina first-ordernotion of connectionalgebra. Grze-
gorczykalsoassumeswo non-trivial axiomsin his system,containingthe definable
notion of point. In pointlessgeometry the definition of point is one of the central
problems,andit is defined(in differentways)asa collection of sets(or sequences)
of regions. Including the notion of pointin the setof axioms,as Grzegorczyk did,
makeshis systemcomplicatedand not first-order [1] have discussedhe problemof
equivalenceof thenotionof pointin thesystemf GrzegorczykandWhitehead They
provedthatthetwo notionsareequialentif the Grzegorczyksystemis enrichedwith
axiom («5) above. They alsonotedthatthis axiomis satisfiedin the modelsof the
connectiorrelationin “good” topologicalspacesfor instancan all normalspacesin
particular in n-dimensionaEuclideanspacesTherefore we includeaxiom («5) (or
its equivalentform C5) in orderto obtaina representatiotheoremsuchasthe topo-
logical representatiotheoremin Grzegorczyk's systemwithout the notion of point.

Thefollowing Lemmacollectssomeeasypropertiesof the connectiorrelation:

LEMMA 2.1. Supposthat (B,C) is a connectioralgebia.



(1) If xCy andx < X andy < y' thenXCy,
(2) XCxiffx#0,
(3) x< yiff (Vz)(ZCx implieszCy).

3. Proximity spaces and their topologies

In this Sectionwe explore thebasicdefinitionsandpropertiesof proximity spacesand
their associatedopologies.It will turn outthata connectioralgebracanbe regarded
asa specialkind of proximity space.

If X is a nonemptyset,then a binary relation d on the powersetof X is calleda
proximity, if it satisfiesC1 — C5 on the Booleanalgebra(X, 0, X,U,N, —); the pair
(X,9) is calleda proximity space If ABCY C X, thenAdyB <= AdB definesa
proximity on Y which — with somealuse of notation— we will also denoteby d.
Furthermorejnsteadof writing {x}d{y}, we will simplywrite xdy.

A proximity (spacejs calledsepantedif it satisfies
(6) xdy impliesx=Yy.

Defining A <5 B iff A(—0)(—B) we obtainthe analogueof non-tangentiainclusion.
As with C and the non-tangentiainclusion <, the relationsé and < are inter-
definableandthe definition of proximity spacecanbere-axiomatisedn termsof <5
by using(«1) — («6).

Hereareafew examplesof proximity spaces:

(1) LetA BC X, andsetAdB <= A # 0 andB # 0. Thisis thetrivial proximityon
X. Notethatin generalt doesnot satisfyC6.

(2) Let(X,1) beanormaltopologicalspaceanddefine
(3.1) AdB <> clANcIB £ 0.

We call this proximity the standad proximity. It is separatedff (X, 1) is a Haus-
dorff space.

(3) Let(X,T1) bealocally compactHausdorf spaceA, B C X, anddefineA(—90)B iff
clAnclB = 0 andclA or cIB arecompact.

(4) Let (X,d) be a metric spaceA B C X, anddefine AdB iff d(A,B) = 0, where
d(A,B) =inf{d(x,y) : xe A)ye B}.

(5) Let (X,T) beacompletelyregular space.Two subsetsA, B of X arefunctionally
distinguishableff thereis a continuousreal-\aluedfunction f : X — [0, 1] such
that f (A) = 0 and f(B) = 1. Thenwe candefinea proximity & in X by A(—3)B
iff A andB arefunctionallydistinguishable.

Defineanoperatorcl on 2X by
(3.2) cl(A) = {x € X : xdA}.

Proofsof thefollowing resultscanbefoundin [18]:



THEOREM 3.1. (1) Theopemrtion of (3.2) definesthe closue operator of a
topologyt(d) on X.

(2) (X,1(d)) is a completelyregular space If & is sepaated, then (X,t(d)) is
Tihonoff spacej.e. completelyregular and Ty.
(3) AdBIff cl(A)ocl(B).
If (X,T) is a topological space,we say that X admits a proximity, if there is a
proximityd on X sud thatt = 1(9).

(4) If (X,1) is a compactHausdorf space,thenit admitsa unique proximity 5,
definedby ASB iff cl(A) Ncl(B) # 0.

(5) A< Bimpliescl(A) <5 B andA <5 int(B).

We saythata subsetA of X is regular closedif A = cl(int(A)). Clearly, Ais regular
closedf it is aclosureof anopensetB. Thenext resultshowvs thatthe densityaxiom
(«5) is witnessedy aregularclosedset:

LEMMA 3.2. If A < B thenthere existsa regular closedsetC sud that A <5
C«5B.

PROOF. By («5) thereexists someD suchthatA <« D <« B. Applying Theorem
3.1.vwe obtain

A <L;int(D) C cl(int(D)) <5 B,
andthus,A <5 cl(int(D)) <5 Bby («3). O

Next, we will considerconnectioralgebrasover proximity spacesFirst, recallthat
for ary topologicalspace(X, 1), the collection RC(X) of regular closedsetscanbe
madeinto a completeBooleanalgebra(RC(X), 0,1, A, V, x), by setting

1=X,0=0,A"=cl(-A), AvB=AUB, AAB=(A"VB")".
Then, (RC(X), ) is a systemof the sametype as a connectionalgebra,wheresd is
inheritedfrom (X, 1). Indeedmoreis true:

LEMMA 3.3. Let (X,d) bea proximity space Then,(RC(X),d) is a connection
algebma.

ProoF. Theverificationof axiomsC1— C4is straightforward C5 (whichis equiva-
lentto («5)) followsfrom Lemma3.2. Finally, C6 followsfrom thefactthat(X, 1(3))
is (completely)egular(seeTheorem3.1,ii). O

(RC(X), 9) is calledthe proximity connectionalgebra over (X, 8). Following the
definitionin Example2, we call it astandad connectioralgebr, if
(3.3) AdBiff ANB# 0.

for all A,B € RC(X). The next resultshawvs thatit sufiicesto consideronly standard
connectioralgebras.



Let (X,d) and(X’,d') betwo proximity spacesA one-onemappingf from X onto
X' is calledd-homeomorphisiif for any subsets\, B of X we have ASBIiff f (A)&' f(B).
It is known that f is alsotopologicalhomeomorphisnirom the topological spaces
(X,1(3)) onto (X', 1(8')) [18].

THEOREM 3.4. (Isomorphism theorem) Ead proximity connectionalgebm is
isomorphicto a standad connectioralgebia.

ProoOF. Let (RC(X),d) bethe proximity connectionalgebraover (X, ). By the
Smirnory CompactificationTheorem(see[18], Theorem(7.7)) thereexist a compact
Hausdorf space(Y, 1) anda d-homomorphismf from X ontoa densesubspacé; of
Y, suchthatfor ary A,B C X, AdB iff cl(f(A)) Nnck(f(B)) # 0. Example2 tells us
that

PdyQ <= cl(P)Nchk(Q) £ 0

definesa standarcproximity onY. Now let (RC(Yo), dv) bethe proximity connection
algebraover Yp inheritedfrom (Y, dy). Sincef is alsoahomeomorphisntheconnec-
tion algebra(RC(X), 9) is isomorphicto the correspondingonnectioralgebrain the
densesubspac#p of Y. Now, observingthat f (A) is closedin Ty for ary closedsetA
of 1, we obtainfor all A B € RC(X)

ABB <= cly(f(A) Nck(f(B)) # 0« f(A)N (B) # 0.

The equivalencesabove show that (RC(Yp), Co) is standardandthat f is anisomor
phismfrom (RC(X),C) onto (RC(Yp),Co). O

4. A representation theorem for connection algebras

In this sectionwe shall prove thateachconnectioralgebracanbe isomorphicallyem-
beddednto a proximity connectionalgebraandthus,into a standardproximity con-
nectionalgebra. Our stratgy follows the proof of the Stonerepresentatiottheorem
for Booleanalgebrasln a StonespaceS(B), pointsaremaximalfilters. In connection
algebraspointsof therepresentatiospacewill beanaloguesf maximalfilters, called
clusters We will takethenotionof a clusterfrom the theoryof proximity spacesand
our definitionis justthe lattice-theoretidranslationof the correspondinglefinition of
clusterfrom [18], Definition 5.4. Many statement$or clustersin connectioralgebras
have identical proofs (up to the aforementionedattice-theoreticatranslation)asthe
proofsof the correspondingtatementdor clustersin proximity spaces.Whensuch
identicalproofsexist we will referto the correspondingtatementindits proof given
in [18].

Throughouthis Sectionwe supposehat (B, C) is aconnectioralgebra.
A nonemptysubsef of Bis calledaclusterif thefollowing conditionsaresatisfied:
(1) If x,y €T thenxCy.

(2) If xCyforeveryyerl,thenxerl.
(3) If xvyerlthenxeloryerl.



The setof all clustersof B is denotedby Clus{B). It is not hardto seethat each
maximalfilter U of B is containedn exactly oneclusterm(U ), andthattheassignment
U — m(U) is anontomappingfrom S(B) to Clus{B).

Our stratgy is asfollows: First, we definea suitableproximity ég on Clust(B).
Then,wefind aone-oneBooleanhomomorphisnih which preseresC from B into the
proximity connectioralgebraover (ClustB), ég). Finally, we invoke Theorem3.4 for
anisomorphisnfrom (ClustB), dg) into a standarcconnectioralgebra.

Thefollowing propertiesof clusterswill be helpful later:
LEMMA 4.1. Letl € Clus{B), anda,b € B.

(1) IfaeTl anda<b,thenbeT.
(2) If aCb, thenthereis someA € Clust(B) sudthatac A andb € A.
(3) a* eriffforall b,ce B,cel andbva= 1implycCb.

PROOF. i. SupposdhatacTl anda<b. Letd € T; then,aCd by CL1, andit
followsfrom Lemma2.1.ithatdCh. Henceb € I' by CL2.

ii. [18], Theoremb.13.

iii. If a*,cel andavb=1,thena* <b. It followsfromi. thatb € I', andhence,
cCb by CL1.

Corversely supposehatfor all b,ce B, ce ' andbva= 1 imply cCh. Setting
b = a*, we obtainthatcCa* for all ce I', andthus,a* € ' by CL2. O

We defineafunctionh : B — ClustB) by
(4.1) h(a) ={I' € Clust(B) :a€c T}

in analogyto the Stonerepresentatiottheoremfor Booleanalgebras.The following
propertiesareeasilyproved from Lemma4.1:

LEMMA 4.2. (1) h(0) =0, h(a) = Clus{B) <= a=1.
(2) h(avb)=h(a)uh(b).
(3) aCbiff h(a) Nh(b) #£ 0.

Next, we setfor X,Y C Clust(B)
X3gY iff (Vx,y € B)[x€ [|X andy € ()Y imply xCy].
By definitionof h, we have
XogY iff (Vx,y € B)[X C h(x) andY C h(y) imply xCy].
Let PSB) bethe structure(ClustB), dg). The proof of the next resultcanbe ob-

tainedby (partof) theproofof theSmirnor Compactificatiormheorenin [18], Lemma
7.2:



THEOREM 4.3. PYB) is a sepaatedproximity space

Let X bethepowerseof ClustB), andt bethetopologyon X inducedby 8g. Then,
for eachM € X we have

cl(M) = {I € ClustB) : (Vx,y € B)[xe " andM C h(y) => xCy]}
We arenow readyto prove our mainresult:
THEOREM 4.4. (Representation Theorem)

(1) Ead connectionalgebia can be embeddednto a proximity connectionalge-
bra.

(2) Ead connectioralgeba canbeembeddeéhto a standad connectioralgebra.

ProoF. Let(B,C) beaconnectioralgebraandh: B — Clust(B) bedefinedoy (4.1).
Ouraimis to prove thath is aone-oneBooleanhomomorphisnB — RC(X) suchthat
aCb <= h(a)nh(b) # 0. Thiswill shav that(B, C) isisomorphicto asubstructuref
the proximity connectiorelgebraover (ClustB), dg), andthus,provei. By Theorem
3.4,thisalgebrain turnis isomorphicto a standarcconnectioralgebrawhich finishes
the proof.
We first shaw thath(a*) = cl(—h(a)):
Neh@)<=aerl
<= (Vb,ceB)[cel andbva=1— cCh], by Lemmad4.1.iii.
<= (Vb,ce B)[ce T andh(bV a) = ClustB) =— cCh], by Lemma4.2.i.
<= (Vb,ce B)[ce I andh(b) Uh(a) = Clus{B) —> cCb], byLemma4.2.ii.
< (Vb,ce B)[ce I and — h(a) C h(b) = cChb],
< T ecl(—h(a)]

Thisimpliesthath is well deflned,i.e. thath(a) € RC(X), since
h(a) = cl(—h(a*)) = cl(—cl(—h(a))) = cl(int(h(a))).

Furthermorejt shavs thath(a*) = cl(—h(a)) = h(a)*, sothath preserescomple-
ments.Togethemwith Lemma4.2,it followsthath is a Booleanhomomorphism.

To shaw thath is one-one supposéhata # b, andlet w.l.o.ga £ b. By C6, there
is somec € B suchthataCc andb(—C)c. Let ' € Clus{B) suchthata, c € I, which
exists by Lemmad4.1.ii. It followsnow from b(—C)c andCL1 thatb ¢ T

If aCb, thenLemmad4.1.iitellsusthath(a) Nh(b) # 0. Corverselyif h(a) "h(b) #
0, thenaCbby CL1. O

5. Concluding remarks

In this note, we have demonstratedhe usefulnes®f the theory of proximity spaces
in connectionbasedmereology The proximity definition of the connectionrelation



between(closed)regionsis a new semanticsor this type of relation which hasnot
beenusedso far. The standardmeaningof the connectionbetweenregions is not
alwayssuitableto describethe spatialconfigurationbetweernthem. For instance the
closedregionsin the topologicalspaceQ of rationalnumbershave the samespatial
natureasthosein the spaceR of real numbers. But in @, the closedregions A =
{x:1<x>< 2} andB = {x: 2 < x? < 4} are not standardlyconnected pbecause
they do not sharea commonpoint, while in R they are connected.This stemsfrom
the factthat@Q doesnot have enoughpoints. If we considerQ asa proximity space,
definedby thenaturalmetricd in Q (seeExampled of proximity spaces)thenwe have
AdB, becauseal(A, B) = 0; thus,they areconnectedy the proximity definition of the
connectionrelation. Accordingto the IsomorphismTheorem,proximity connection
algebragdescribethe samespatialpictureasthe correspondingtandardoneswhich
are obtainedby the compactificationconstructionof Smirnos's Theorem,in which
new pointsareadded.This shawvsthatproximity semanticandthe standardgemantics
for the connectionrelationarein a senseequivalent. For instance by applyingthis
theoremto the space() of rationalnumberswe obtainthe spaceR of real numbers
with thetwo infinities 4+-c0 and—oo, which containsQ asa densesubspace.

The representatiotheoremfor connectionalgebraswhich we have presentedn
the paper shavsthatthe axiomsindeedcharacteriséheintendedspatialpropertieof
the regions. As we have mentioned topologicalrepresentatiotheoremshave been
obtainedearlier by Roeper[20] and Mormann[17]. Both authorsassumethat the
Booleanalgebraof regionsis completeand both obtain similar results— the region-
basedmereotopologyis equivalentto the point-basedopology of locally compact
Hausdorf spacesThesespacesanbe considerecascompactification®f local prox-
imity spacesandit canbe notedthatthe axiomsof Roepers systemarealmostidenti-
cal to thosefor local proximity spaceg18]. Thus,thetheoryof proximity spacesan
beappliedto thesystem®f MormannandRoepeiaswell to obtaintheirrepresentation
results.

We hopeto extend our representatiortheoremto the region connectioncalculus
(RCC)of [19], in which theconnectiorrelationsatisfiesC1— C4,C6,andalso

(7) If x# 0,1, thenxCx*.

Note that the BooleanConnectionAlgebras(BCA) of [21] arejust anotherformu-
lation of RCC. Therearetwo difficulties here. One,that BCAs do not satisfy the
axiom C5, which is essentialin the applicationof proximity spacesandalso plays
a prominentrole in slightly differentversionsin the representatiotheoremsf Mor-
mannandRoeper Grzegorczyk[11] doesnot useC5, but to obtaina representable
systemhe usesaxiomscontainingthe (second-orderotion of point. Our conjecture
is thatBCAs, andconsequentRCC, arenot topologicallyrepresentablan the sense
thatthey do not containenoughaxiomsin orderto obtainatopologicalrepresentation.
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