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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 [l] 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 s B .=. Xi4>77el<XiB}>,

where X{A} and X{B} correspond to A and B, and η is an analog of

ontological ε. 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.1

First we give some ontological preliminaries.

DO1 [Aa] :AtN(a) m=.A εA . ~ (A εa)

DO2 [Aσ] :A ε U < σ > .=. [3a] .Aεa. σ{a].

DO3 [Aσ] :.A ε Π < σ > .=:A εA : [a]: σ{a}.^.A εa .

We shall usually write \jσ instead of U <σ>.

DO4 [ab]:.a c b .=: [A] :A εa .o.A εb

DO5 [ab] '.aob.^.a^b.b^-a

DO6 [ab]:o{a}{b}.=.aob

DO7 [A]:AεW ,=.AεA

DO8 [A I: A ε A .=. A ε A . - (A ε A)

DO9 [a]:! {a} .=. [Ξ\A] .Aεa

0 1 [σa]:σ{a}.^.a c Uσ

02 [σa]:σ{a}.^.f)σ c a

Now we introduce the notion of topological space into Lesniewski's

1. Concerning atomless mereology, cf. e.g., [2].
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logic. 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.

PI [σ]:σc O.^. θ{Uσ}

P2 [σ]: σ c o. Finite <σ> .3. θ{Πσ}

DPI [a]: C{a}.=. θ{/v(α)}. (C gives the closed names)

DP2 [Aά\:Ata°.=.[3b\.θ{b}.b c a.Aεb. (the i n t e r i o r of a)

DP3 [Aa]:.Aεa'.=:AεA:[b]:C{b}.a ab.D.Aεb. (the closure of a)

DP4 [Aa]: A ε ext(α) .=. A ε (/v(α)) ° (the exterior of α)

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

definitions.

P3 [a].aoaa

P4 [a]. a c a~

P5 [ab]:a c δ.D.β° c δ°

P6 [ab]:a c b.'D.a" c Zr

P7 [«].C{α"}.

P5 [α].θ{α°}.

P9 [fl].α°oofl°

Pli [α].α°CflΓ°

PJ2 H . α n ext(«)o Λ
P13 [a]:θ{a}.o.a a a~

o

P14 [α].Λ/(α") o (/v(α))°

Pi5 [α]./v(fl°)o {N(a))~

P16 [σ]:.θ{fl}.3:[δ]:!{f l ί l δ"}A!{«Π δ}
2)P5 [«]:Λ{fl}.Ξ.βoα-°

PI7 Λ C O [DP5; P8]

P18 [ά\.R{ά*°}.

PR [ α ] .

1. fl"°cα-°-. [P4]

2. a'°° c β-°-°. [P5; 1]

3. fl-°cα-
0-0. [PP; 2]

4. rt"°cα-. [P5]

5. β- o -c Λ —. [P^; 4]
6. Λ-°-CflΓ. [Pi6>; 5]
7. α-°-°Cα-°. [P5; 6]

8. α"oofl-°"°. [3; 7]

R{a-°} [DP5; 8]

PI5 [α] :R{a}.^.R{ex\(a)}.

PR [α]:Hp(l).D.

2. O{α}. [P17; 1]

3. C{/φ)}. [Z)PI; l DOl]

4. Λ/(<2) o (Λ/(β))-. [P7;3;DP5]

5. ext(α) o (/v(α))"°. [Z)P4; 4; ,DP2]

Λ{ext(α)}. [PiS; 5]
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P20 [ab]:R{a}.b c α.D.δ"° c α
PR [αδ]:Hp(2).3.
3. b'Ca' [P6;2]
4. δ ' o C α " ° . [P5; 3]

6"° c α [4; 2λP5; 1]
P2i [ab]:R{a}.R{b}.Ώ.R{a Π Z>}.
PR [αδ]:Hp(2).3.
3. O{aί) b}. [P17; 1; 2; P2]

4. fln&c(flnδ)"°. [PI3; 3]
5. {an δ)" °c α . [P26>; 1]
6. (anb)~°cb. [P20;2\
7. ( α Π δ p c α n δ . [5; 6]
8. αΠ 6o (cΠ b)~°. [4; 7]

Λ{βΠδ} [Z)P5; 8]
P22 [β]:Λ{α}.3.Λ/(α) o (/v(α))°".
PR [a]: Hp(l) . 3 .
2. /v(α)oΛ/(0 ^ 5 ; 1]
3. Λ/(«)O (Λ/(α"))-. [P15;2]

Λ/(α)o(Λ/(β))°- [PI4; 3]
P^J [ a b ] : R { a } . R { b } . b c α . ~ ( 6 o α ) . 3 . [ 3 c ] . R { c } . I { c } . c ^ a . c Π b o Λ .
P R [ α δ ] : H p ( 4 ) . 3 .
5. !{σn/v(δ)}. [3; 4]
6. !{αn(Λ/(δ))°-}. [P^;2;5]
7. O{α}. [P17; 1]
8. !{«Π(Λ/(δ))°}. [Pi^;7;6]
9. \{aΠext(b)}. [DP4; 8]

10. Λ{ext(δ)}. [Pi9; 2]
11. Λ{α Π ext(δ)}. [P21\ 1; 11]

[3c].Λ{c}.!{c}.c C β . c Π δ o Λ [11; 9; PI^]
P24 [ab] ::R{a}.R{b}.b c α .D Λ [C] Λ ̂ { C } . ! {c} .c c α . 3 . \{c Π δ } : ^ . β o 6

[P25]
Z)P6 [α]:tr{α}.Ξ.!{α}.,«{«}.

DP7 [ab]:a $ b ,=.U{a}. ϋ{b}.a c ft

P ^ [σrf]:σc EΓ.σ{rf}.3.ds(Uσ)"°
PR [σrf]:Hp.(2).3.
3. σ C Λ . [p^5; l]

4. σ C O . [PI7; 3]

5. θ{Uσ}. [Pi; 4]

6. d c ( J σ . [Oi; 2]

7. dc(Uσ)"° . [6;PI3;5]
8. I7{4- [1;2]
9. !{4 [DP6; 8]

10. l{(Uσ)-°}. [9; 7]



144 ROBERT E. CLAY

11. tf{(Uσ)-°}. [DP6; 10; P18]

^ ( U σ ) - ° [DP7; 8; 11; 7]

P27 M : σ c U.ds (\)o)-° .^.[3ef].σ{e) .f s d .f s e .

PR M::Hp(2).3. .

4. dc(Uσ)-°J

5. dc(Uσ)". [P3;4]
6. Λ{4. [P25; 3]
7. O{4 [Pi 7; 6]

8. !{4. [DP6; 3]

9. ί{dn(Uσ)-}. [8; 5]

10. l l i n U σ } : [P16; 7; 9]

Aεrf I [ 1 Q ]

12. A ε U σ . )

15. !{rf(Ίe}. [11; 14]
16. U{e}. [1; 13]
17. R{e). [P25; 16]
18. R{dΠ e}. [P21; 6; 17]
19. U{dΠe}:.- [DP6; 15; 18]

[3e/].σ{e}./^ rf./5 e [13; i)P7; 19; 3; 16]
P28 [ab] \\b%a .z>. . [c] Λ c ̂  α .^. \ {c (Λ b}:^.a o b [P24; DP7\ DPβ]
P29 [ σ δ c ] : : σ c f7.σ{δ}. . [rf] : σ { 4 =). rf % c:[d]:d$ c .^.[3ef].σ{e}.

/ ^ . / _ ^ . .3.co(Uα)"°
PR [σδc]::Hp(4). .D. .

5. M:α{ί f}AίίCc: [Z>P7; 3]

6. U σ C c , [DO2; 5]
7. &^c. [2; 3]
8. R{c}. [DP7;t7;P2δ]

9. (Uσ)"° c c. [P20; 8; 6]
10. σ c O. [1; P25) P17]

11. θ{Uσ}: [Pi; 10]

12. [d]:dί c.D.[3/].U{/}./c l / c | J σ : [4; Z>P7; DO2]

13. U] :rf ̂ c .3. [3/].! {/}./c d./ c (Uσ)" 0: [12; DPβ; P13; 11]

14. [d]:dzc.^.\{dn(\Jσ)-°}: [13]
15. c ̂ c . [7; DP7]

16. !{cn(Uα)-°). [14; 15]
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17. ϊ{(Uσ)-°}. [16]

18. ϊ/{(Uσ)-0}. [DP6; 17; P18]

19. (Uσ)-° Ξ c . [DP7; 17; 15; 19]

co((Jσ)~ o [P28; 19; 14]

P30 [σδ]::σc I7.σ{&}.=V. [c].\ c o ( U σ ) " ° . = : [ r f ] : σ { d } A ί ί i c :
[d]:d zc.D.[3ef].σ{e}.fsd.f s e . [P26; P27; P29]

P31 [abc]:a ^b .b ̂ c jD.a ^c [DP7]
P32 [στab] v.a % b .σ c U.σ{b}.\ [c]:. r{c}.=: [d] :σ{d}.^.d ύ c :

[d]\d Z c .-D.[3ef].σ{e\ .f % d . f % e :. D.τ o °{(\Jσ)~o)-.a z (Uσ)"°
PR [σταό]::Hp(4). .D:

5. [c]:τ{c}.=.co (Uσ)-°: [P50; 2; 3; 4]

6. [c]:r{c}.Ξo{(Uσ)-°}{c}: [DO6; 3]

7. τoo{(\Jσ)'°}. [6]

8. τ{(Uσ)-}: [7]

9. [d]:σ{d}.^.dϊ(\Jσ)-°: [4; 8]

10. δ^(Uσ)-°. [9; 3]

11. a Z (Uσ)"°. [P31; 1; 10]

τoo{(Uσ)-o}.^(Uσ)-° [7; 11]
P33 [a]: U{a}=.a s a [DP7]
P34 [ab]:'\U{b}::b ^ . ^ : [ α τ ] : . : σ C Ό.rc U.σ{b}.: [c]:. τ{c}.=:

[d]:σ{d}.^>.d * c :[d]:d Z c .i.[3ef].σ{e}. f * d .f ̂ e : P .
[ 3 ^ ] . r o o{g}.a %g\\D.a ^ b

PR [αδ]: :Hp(2)::DΛ
3. bsb. [P33;l]
4. o^>{6}. [DO6]
5. oibyau. [1;DO6]

6. \J<o-(b}>ob. [DO2;DO6]
7. R{b}. [P25; l]

8. (U<o^>)-°oδ. . [DPδ; 7; 6]
9. [c] /. o -fδ) {c}.Ξ: [d]: o -(δ> {^}.D d z c : [d]:d Ϊ C . D .

[3ef].oib}{e}.fzd.fze:. [P30; 5; 4; 8; DO6]

12. δ o ^ , [DO6]
α ^ ό [11; 12]

P55 [ab]: :a ̂  b .=::U{a}.U{b}Y:b s b .=>:•: [σr] : . :σ c t^ . r c I7.σ{6}. . [c ] . .
τ{c}.=:[d]:α{4A^c:[(i]:^cA[^/].(j{4./^./^::D.
M . T O O ^ . C ^ [Z)P7; P5^; P5^]

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