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SOME MEREOLOGICAL MODELS

ROBERT E. CLAY

In this paper we show that the non-empty regular sets of any topologi-
cal space form a Boolean algebra with zero deleted. In [1]it is shown that
any Boolean algebra with zero deleted gives rise to a model of mereology
which is ‘‘isomorphic’’ to it in the sense that

[AB]:A = B .=. XA} n el<X{By>,

where X{A)} and X{B) correspond to A and B, and 7 is an analog of
ontological €. This paper will thus furnish us with a variety of mereologi-
cal models. For example, Euclidean 3-space with the usual topology yields
a model of atomless mereology.'

First we give some ontological preliminaries.
DO1 [Ad]l:Aen(a) =.AcA.~(Aca)
D02 [Ac):4eU<o> =.[34].4 ea.ofa}.
D03 [Ac]~Ae<o>.=4eA:[a]:0fa}.0.Aca.

We shall usually write Ua instead of U <o>.

DO4 [ab)~a < b.=:[A]l:Aea.D.Acb

DO5 [abl:aob.=z.aTb.bTa

D06 [ab]:o4ay {b}.=.aocb

DO7 [A]:AeV .= .AcA

DO8 [A]:AeA.=.AcA.~(AcA)

DO9 [a]:!{a}.=.[2A).Aca
[
[

o1 [od):0{at.2.acUo
02 [od] :o{a}.D.no Ca

Now we introduce the notion of topological space into Le$niewski’s

1. Concerning atomless mereology, cf. e.g., [2].
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Let V be the underlying name. Let O be the proposition-forming

functor of one name argument which gives the open names. The following
two axioms give a topological space.

P1 [o]:0C0O.D. O{Uo}

P2 [o]:0 C 0. Finite <¢>.D. o{ﬂa}

DP1 [a]:C{a}.=. O{~(a)}. (C gives the closed names)

DP2 [Aal:Aea’.=.[3b].0{b}.bCa.Ach. (the interior of a)

DP3 [Aa):.Aga .=:AgA:[b]:C{b}.a Cb.D.Ach. (the closure of a)

DP4 [Aa]:Acext(a).=. Ac(~n(a))® (the exterior of a)

We now state without proof some basic properties that follow from these

definitions.

P3 [a]l.a°Ca

P4 [al.aTa

P5  [abl:aC b.D.a° C ¥

P6 [abl:aC b.D.a” C b

p7  [a].C{a’}.

P8 [a].o0{a"}.

P9 [a].a*°o0a®

P10 [a]l.a”"oa”

P11 fa).a°Ca°

P12 [a].a next@)o A

P13 [a]:0{a}.D.a Ta~°

P14 [a].~(@") o (~(@)°

P15 [a].~@°) o (n(a)”

P16 [a]-~0{a}.2:[b]:1{an b }.D.1{a N b}

DP5 [a):R{a}.=.a0a™®

P17 RCO [DP5; PS8]

P18 [a]l.R{a"°}.

PR [a].

1. a°Ca™". [P4]

2. a*°Ca°° [P5; 1]

3. a °Ca°° [P9; 2]

4. a°Ca [P3]

5. a°" Ca - [P6; 4]

6. a°" Ca". [P10; 5]

7. a°°Ca° [P5; 6]

8. afoa™"", [3; 7]
Ria"°} [DPs5; 8]

P19 [a]:R{a}.D.R{ext(a)}.

PR [a]:Hp(1).D.

2. 0fal}. [P17; 1]

3.  ci{~@)}. [DPI; 1; DO1]

4.  ~@) o (~v@)". [P7; 3; DP3]

5. ext(a) o (~(a))™°. [DP4; 4; DP2]
R {ext(a)}. [P18; 5]
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[ab]:R{a}.bCa.D.b7°Ca
[ad] :Hp(2) .O.

b~ Ca~

b=°Ca "

b=°Ca
lab]:R{a}.R{b}.D.R{a N b}.
[ab] : Hp(2) .D.

0o{a N b}.

anb@nd)°.
(@nd)°Ca.
(@anbd)™®Ch.
@nd)°Cand.
anNbo(@and) .

R{a N b}

la]: R{a}.D. ~(a) o (M(@))°".
[a] : Hp(1) .O.

~v@)on(@™).

~(@) o (n@™)).

~(a) o (v(a)®”
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[P6; 2]
[P5; 3]
[4; DP5; 1]

[P17; 1; 2; P2]
[P13; 3]

[P20; 1]

[P20; 2]

(5; 6]

[4; 7]

[DP5; 8]

[DP5; 1]
[P15; 2]
[P14; 3]

[ab]:R{a}.R{b}.0 Ca.~(boa).D.[Fc].R{c}.!{c}.c Ca.cnboA.

[ad] : Hp(4) .D.

Ha nw(@)}.

Ha 0 (w(0))°7}.

o{a}.

Ha 0 (v(0))°}.

1Ha N ext(b)}.

R{ext(b)}.

Ria next(d)}.
[3el.Ric}.!{c}.cCa.cnboA

[pP21; 15 11]
[11; 9; P12]

[ad] ::R{a}.R{p}.0 Ca. D [c]~Ric}.!{c}.cCa.D.t{cnb}:D.aod

la]:U{a} .=.1 {a}.R{a}.

UCR

ladl:a = b.=. Ofa}. U{b}.a b
[od]:0 € U.0{d}.D.d = (Uc)'°
[od]:Hp. (2).D.

cCR.

0cCO.

O{Uo}.
dc Uo.
dc (Uo) e,

u{d}.

1{d}.

AU

[P23]

[DP6]

[P25; 1]
[P17; 3]

[P1; 4]
[o1; 2]

[6; P13; 5]
(1; 2]
[DPs; 8]

[9; 7]
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U{(Ua)'°}.
ds (Uo)'
[Ud] d s (UO’) °
U{d}
dﬁ Uc }
ac (Uo .
R{d}.
o{d}.
1{d}.
t{an (Uo)-}.
!{dm Uo}:
[234]:
Aed. }

AﬂaUc.
el ole}. }

Ace.
1{dne}.
Ule}.
Rle}.
R{dn e}.
Ul{dn e}
[Zef]. o{e} fsd.fse
[ab]::bsa.Dx[clecsa.D.l{cNbd}:D.aod
[obc]::0 € O.0{b} .. [d] rofdt.o.d s
fsd.fs e.'.D.Co<Uo)’°
[obc]:: Hp4) =~ D
[d):o{d}.D.dC c:
UorC c.
bsec.
R{c}.
(Uo)-ec e

ocCO.

O{Uc}:
[d]:d<co.3f10{f.fcd.fc Uo:
[d:a =c 2,371 {7} € dor < (Uo)
[d].déc.D.!{dﬂ(Ua) }:

c=c.

!{c N (Uo)‘°}.

[DPs6; 10; P18]
[DP7; 8; 11; 7]

O.[3ef].ofet.fsd.fse.

[DP7; 2]

[P3; 4]
[P25; 3]
(P17; 6]
[DP6; 3]

(8; 5]
[P16;7; 9]

[10]

[DO2; 12]

[11; 14]

[1; 13]

[P25; 16]

[P21; 6; 17]

[DPS6; 15; 18]

[13; DP7; 19; 3; 16]
[P24; DP7; DP6]

c:ldl:dsc.D>.[3ef].o]e}.

[DP7; 3]

[DO2; 5]
[2; 3]
[DP7; 7; P25]

[P20; 8; 6]
[1; P25; P17]

[P1; 10]
[4; DP7; DO2]
[12; DP6; P13; 11]

(13]
[7; DP7]
]

[14; 15
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!{(Uo)“}. [16]
U{(Uo)‘° . [DP6; 17; P18
( o)"’ sc. [DP7; 17; 15; 19]
¢o(Uo)~ (P2s; 19; 14]
[ob]:oCwD. o{b} D co(Uo) =[d):o{d}.Ddsc:

[d]:d = c.D.[3ef] a{e} f d.f se. (P26; P27; P29]
[abcl:a sb.bsc.Dasc [DP7]

]
omabliasb.cCU.ofp}e[c]tic}.=[d:0{dt D.d=sc:

d]:d Sc.D. [Hef .ole}.fsd.fse=D.70 o((Uo)”}.a = <U0)'°

c): ‘r{c} =co (Uo) : [P30; 2; 3; 4]

1: 7} =0 {(Uo) el [DOS; 3]
ro 0 {(Uo)="}. (6]
r{(Uo)-}: (7]

[d):o{d}.D.d = (Uo)"’: [4; 8]
b s (Ua)'°. (9; 3]
as (UU)"’. [P31; 1; 10]
TO o‘((Uo‘) 'o)’.d = (UO’)'O [7§ 11]
[a]: U{a} =.asa [DP7]
l[ab] i O{p}iib sb.D:t[o7]:i0o CU.TC U.ofb}[c] s T{c}.=:
[]c{d}3d<c[d]d<03 Jef | o{e}f<df<e D,
[Hg] To o-(g} asgid.asb
[ab]:-:Hp(2) ::
bsb. [P33; 1]
o {by {b}. [DO8]
o{byC U. [1; DO6]
U<opy>00. [DO2; DOG]
R{b}. [P25; 1]
(U<o By>)Cob - [DP5; 7; 6]
[c]. o4bYc}.=:[d]:04by{d}. D d sc:[d]:d s c.D
[Eief .o {b} {e} fsd.fse- [P30; 5; 4; 8; DO6]
[Bel.
o{by o o gy . } 2; 3; 5; 5; 4; 10]
asg.
bog. [DOB]
asb [11; 12]

[ab)ita =b.= U0{a}. OB} 0 < b .00 [GT] o CU.7TCU.ofb}|
{ct.=[d]:o{d}. D.dsc:[d]:d s c.D.[3ef].o{e}. fsd.fse:D.
[3gl.Too4gy.a =g [DP7; P32; P34]

P35 is a replica of the single axiom for Boolean algebra with zero deleted
which is given in [1].
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