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A MODEL FOR LESNIEWSKI'S MEREOLOGY IN FUNCTIONS

ROBERT E. CLAY

INTRODUCTION. Mereology, it may be recalled, is Le$niewski’s system
consisting of:

(1) A system of propositional logic, upon which is based

(2) A system for characterizing the meaning of ‘is’, upon which is
based

(3) A system for characterizing the relation of ‘part’ to the ‘whole’.

The partial system of mereology consisting of just (1) is called
protothetic. The partial system consisting of (1) and (2) is called ontology.

Up to now, the models of mereology that have been constructed have
given an interpretation for the terms ‘part’ and ‘whole’ of (3) but have left
the term ‘is’ of (2) uninterpreted (see [3]). In this paper we give the first
model for mereology in which ‘is’ is interpreted as well. In other words,
based on ontology, we have a model of mereology that includes a model of
ontology.

(2) consists of a primitive semantical category (logical type) called the
category of names, a proposition forming functor, ¢ (read is), of two name
arguments, an axiom system

0. [Aa]..Aea.=:[3B].BeA:[C]:CeA.D.Ceca:[CD]:CeA.
DeA.D>.CeD.!

and two new rules, namely the rule of ontological extentionality

Eo. [oTA, ... A,].  [A):Aeo{A, ... A} .= AeT{A,.. . A} =1 [0]:
@) .=. (1)

and the ontological rule of definition

Do. [A)... A ]:Aca(A,...A,).=.AcA.B(A,...4,)

1. Strictly speaking, in terms of the rules for protothetic, we should write E{Aa}
instead of A € a, but the form given in the axiom is easier to read.
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where a is the term being defined and 3 is some expression in which
A,...A, and possibly A, are the free variables. In both £0 and Do,
A,...A, may be of any available semantical categories.

Note. Names occurring to the left of the € are called individual names or
just individuals. The third conjunct of the axiom 0 makes this terminology
acceptable.

(3) consists of a primitive name forming functor, el (read element), of
one name argument and an axiom system

M1. [AB]:Acel(B).D>.BeB.

M2. [A]:AeA.D.Acel(A).

M3. [ABC]:Acel(B).Bcel(C).D.Acel(C).

DM. [Aa].".AeKl(a).=:A€cA:[D]:Dea.>.Deel(A):[D]: Deel(A).
DO.[3EF]).Eca.Feel(D).Feel(E).

M4. [ABa]: AeKl(a). BeKl(a) . 2. A€ B.

M5. [Aa]:Aea.D.[3B].BeKl(a).

To construct our model, we add to ontology that 0 and I are two
distinct individuals. Then we interpret non-empty names as (single-valued)
functions with domain the non-empty names and range 0 and 1. The
individuals then become interpreted as those functions that take the value
1 exactly once. The analog of &€, which we call 5, is then defined and the
analogs of 0, EQ, and DO are proved. Next we interpret element by saying
that one n-individual is an element of a second n-individual if the name at
which the first takes the value I is a subname of the name at which the
second takes the value 1. Lastly, an n-individual is called the class (KI) of
an n-name if the n-individual takes the value I at the union of all the names
at which the n-name takes the value 1. The analogs of M1-M3, DM, M4,
and M5 are then proved, and the construction of the model is then complete.

For the definitions of ontological symbols which occur in this paper,
see [2]. For more about ontology, see [1].

In [4] the author attempted to construct a model of mereology which
included a model of ontology, but was only partially successful because the
analog for the ontological rule of definition failed.

Construction of the model.

NO. 0+ 1
Note. In ontology A # B is not the same as ~(4 = B);
A#+B.=.AtA.BeB.~(A=B)

DN1 [o]:: N(0).=.".[a]:!(a).=.[3A]).Aco0(a)..[Aa].".Aca(a).D
tA=0.v.A=1:[ABd]: Aco(a).Beo(a) .D.A = B:[;a].lso(a)

DN2 [Z]..3(Z).=: N(Z):[ab]:1eZ (a) . 1eZ(b).D.aod

DN3 [T0].".Zno.=:3(Z) . N{(o):[a]: 1eZ(a).D.1c0(a)

N1 [Z]:ZnZ.=.9() [DN3, DN2]

N2 [Zo0]:Sno.D.ZnZ [DN3, N1}

N3 [Toa]: 9(Z). N(0).1€Z(a). 1€ 0(a) .D.Zno
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Hyp(4) >:
5) [bc]:1e<(b).1eZ(c).D.boc: [DN2, 1]
6) [b]:1£Z(b).D. Ieo(d): [5, 3, 4]
no [DN3, 1,2, 6]
[Zo]:Zno.2.[3a].1e0(a) . I€Z(a)
Hyp (1).>.
2) N [DN3, 1, DN2]
[3a].
3) 1£2(a). [DN1, 2]
4) 1t a(a). [DN3, 1, 3]
[;a]. 1gZ(a).1co(a) (3, 4]
[Z0]:Zn0.=.3(Z) . N (0} .[3a]. 1eZ(a) . Ie0(a) [DN3, N4, N3]
[Z®c]:Zno.dnT .D. &n0
Hyp(2).D:
3) #(®): ,
4) [a]:1e ®(a).D1eZ(a): é [DN3, 2]
5) N(a):
6) [a]:1eZ(a).D.1c0(a): ) [DN3, 1)
7) [a]:1g &(a).D.1c0(a): [4, 8]
dno [DN3, 3, 5, 7]
[Z®¥o]:Zno. dnZ . ¥nT .D. &0
Hyp(3).D.".
4) ). [DN3, 1]
5) J(&). [DN3, 2]
6) (¥ . [DN3, 3]
7 N : [DN2, 6]
N [3a]: resta
cd(a).
9) 1e2(a). (N4 2]
10) [ab]. 1e¥(b)
0 € .
11) 1e3(b). % (N4, 3]
12) aob. [DN2, 4,9, 11]
13) I1e ¥(a). [10, 12]
v [N3,5,7,8,13]

[Aab]:: A eafay(b) .
~(aob)
[Aab]:: A cafa} (D).

1]

J.AeA (@) 1(b).".A=1.a0b:v:A=0.

n

1@ .1 (b). . A=1.a0b:v:A=0.~(aob)

[DN4]
[ab]: 1ea4a)(b).=.!(a).aob(i.e. and) [N8, NO]
[a]:1 epfa)(a) .=.!(a) [N9]
[ab].".!(a) D: IcO4ay(d).=.a0d [N9]
[Aab]..Acofay(b) .2:A=0.v.A=1 [N8]
[ABab]:A ea{a)(b) . Beofay(b) . DA =B
Hyp(2) ©:
3) A=1.a0b.v.A=0.~(aob): [N8, 1]
4) B=1.a0b.v.B=0.~(aob): (N8, 2]

A=B [3, 4]
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[ab]:'(a).!(b).D.[34].A4 cnfa}(b)
Hyp(2) O:
3) Ileofa}(d).v.0cofa)(b): [N8, 1, 2,N0]
[34].A e04a}(b) (3]
[a].. (@) .2:1(b) .= .[3A].A cO{a}(b) [N14, N8]
[a]:!(a) . 2. N{(O4a}) [DN1,N15,N12,N13, N10]
[a]:!(a) . D. 3(0ta}) [DN2, N16, N11]
[a]:3(ata}).D. ! (a)
Hyp(1).D.
2) N(o{a)). [DN2, 1]
3) [30].1co4ar(d). [DN1, 2]
(@) [N8, 3]
[a]:!(a) .=. 3(04a}) [N17, N18]
[abZ]. . AN(Z).1eZ(a). 1eZ(D) :[®¥]:nZ.¥NZ.D.én¥:D.a0b
Hyp(4) 2.
5) (a). [DN1,1, 2]
6) 1(b). [DN1,1, 3]
7) leo{a)(a). [N10, 5]
8) 1g0{b}(b). [N10, 6]
9) J(o4a)). [N19, 5]
10) J(ofd)). [N19, 6]
11) o{ayn=. [N3,9,1,7,2]
12) 04b)7s . [N3, 10, 1, 8, 3]
13) O4a}no<d). [4, 11, 12]
14) 1e0{b)(@) . [DN3, 13, 7]
aob [DN2, 10, 14, 8]
[6Za].".onZ :[@]:®NT . D.dno : [@¥]: nT . ¥NZ . DEN¥:D.Tno
Hyp(3) . 2:
4) N(Z): [DN3, 1]
5) [ab]:1eZ(@).1eZ(b).Daob: [N2o, 4, 3]
6) J(Z). [DN2, 4, 5]
7) =nT. [N1, 6]
Zno [2, 7]
[To].".Zno.=:[30].6nZ :[®]: $nZ . D. 80 : [®¥]: 89T . ¥nZ . D. &N V¥

[N2, N6, N7, N21]

This last thesis, N22, is the analog of a standard single axiom of
ontology. Next we shall prove that, under the hypothesis that the functions
used satisfy DN, the analog for the rule of ontological extentionality holds

for 7.
N23

[oTa].". N(o):[T]:Zno.D.ZnT:1c0(a):D. I 7(a)

Hyp(3) O.

4) 1(a). [DN1, 1, 3]
5) 1e04a)(a). [N10, 4]
6) J(oda)). [N17, 4]

7) ofarno. [N3,6, 1,5, 3]
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8) otainr. [2, 7]
let(a) [DN3, 5, 8]

[o7a]." . N(0) . N(1):[S]:Zn0.D.ZnT:0¢€T(a) : D. 0 o (a)

Hyp(4).D.".

5) [ABb]:Aer(b).Ber(b).D.A = B: [DN1, 2]
6) ~(1c7(a)). [NO, 4, 5]
7 ~(I1ga()). [N23, 1, 3, 6]
8) !(a): [DN1, 2, 4]
[A]:
9) Aeo(a): [DN1, 1, 8]
10) A=0.v.A=1: [DN1, 1, 9]
Ogola) [9, 10, 7]
[o7].".AC0) . A(n):[Z]:Zno.=.2nT:D:[a):1e0(a) .=. 1eT(a) :[a]:
0eala).=.0eT(a) [N23, N24]

[orAa].". N(0) . N(T) :[Z]:Zn0.=ZnT:A€0(a):D. Ae(a)
Hyp(4) . >:

5) A=0.v.A=1: [DN1, 1, 4]
Acer(a) [5,N25,1, 2, 3, 4]

[oT]." . AN(o) . N(T):[Z]:Zn0.=.ZnT:D:[Aa]: Aeo(a) .=. Ae7(a)
[N26]

[AA,...Amac]:A eK{0oy§A, ... Aa} .= . Acc{A,... A} a)

[ar]: L4} {7} .=.[30]. 0 fr K40} } . ato}

[a0]: .Ha)-{K{U)-} =, afo) [DN4b}
[074,... A4 /V(cr o Ad) N(T{AL AR 2]

Zno{A, A,,} . ET]T{Al...An} :D:[a]:ato) .= . at7)

Hyp(3)

4) [Aa] :A t:c{A1 A @) .= AeT{A, ... A} (@) [N27, 1, 2, 3]
) [Aa]:AeKéor$A,... Aa}.=. AcKéry§A,...Asa}: [DN4a, 4]
8) [¢]: etK<ort.=. ofK4r)1: [Do, 5]
7) [a]: L{a}r {K4ort.=. L4} {K4T)}: [DN4b, 6]
[@]: ato) . =.ak7) [N27a, 7]
[A1... A0 ] : MAA ... AT} 40} .=.Zn0{A, ... A}

[Ai...A0TE].  [@) a0y .= afT) : D: Eno{A LA = InT{A .. A
Hyp(1) . >:

2) MHA,.. . AT¥k4or.=. M4A, .. A Sk 4Ty [DN4c, 1]
Zno{A;...A}.=.Zn7{A,... A} [DN4c, 2]

[oTA; ... An] i N(O{A ... AD . /\/(7’{A1 LA DS Z )

Zno{4,...A}.=.Zn7{A,.. . A} :=:[a]:af0)y .=. a7} [N27b, N27c]

This last thesis, N28, furnishes us with the law of ontological exten-
tionality for n (for functions satisfying DN1). See E0. Next we prove a
metatheorem which will correspond to the ontological rule of definition, DO.

N29

[£8]:Zn®.&nT . D.0(Z )

Hyp(2).>:
3) [¥]:¥1Z .D2.¥nd: N6, 1]
4) [¥]:¥m®.D.InT: [N6, 2]

5) [¥]:¥nZ .=.¥nd: [3, 4]
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6) N(T).

T N(D).
o(Z )

N30 [Za]:3E).1eZ(@).D.0(zO4a))

Hyp(2).D.

3) N,

4) t@).

5) leo+ay(a).

6) J(O4a)).

7) N{(o4a}).

8) Zno<a}.

9) ofa}nz.
o(Zotay)

METATHEOREM: An expression of the form

[A...4,).  N(oAy .. A)) . D:[2]):Znol4, . . LA} .

(DN3, 2]
[DN3, 1]
[N27, 6,1, 5]

[DN2, 1]
(DN, 3, 2]
[N10, 4]

[N17, 4]

[DN2, 8)
[N3,1,7,2, 5]
[N3,8, 3,5, 2]
[N29, 8, 9)

= .an .0’*{A1 .o .An}(z»,

wherve A,...A, belong to any of the previously introduced semantical
categories, can be introduced as a thesis provided that the funclor

0{A,...A;} has been defined by:

* [adA,...A,)tAe0{A,... Ad@).=.".AcA . !(a).".A =

o*{A,... A Koda}) :v: 4= o0. ~(c:='r:[A1
Proof:

*1 [aAA;.. . A,)tAe0{A, .. Al (a).=." (@) . A =

o*{4;...A.}Oda}) 1v:4 = 0. ~(o*{A1

*2 [aA,...A,]: 1e0{A,... A} (@) .=.1(a). o*{Al..
*3 [ZA; ... A :Zno{Al, . .A,,} .D.a*{A, e ARKE)

Hyp(1).D
2) J(Z).
3) ND).
[aa] .
4) 1eZ(a).
5) o(Z04ay) .
6) leo{A,... Al (a).
7 o*g A Kata)) .
oH4,... A (E)
*4 [EAl...An]:/V(G{Al..Aﬂ}).EnE.U*{Al..
Hyp(3).2.
4) 3(2).
5) N(Z).
(32l
6) l1eZ(@).
7 1(a).
8) o (T a4a}) .
9) oH{A,...A.}o4a)).
10) 1e0{A,... A} (a).

TnalA, ... A)

1,

[*]

A faday)  [No, *1]

[DN3, 1]
[DN2, 2]

[DN1, 3]
[N30, 2, 4]
[DN3, 1, 4]

(*2, 6]
(5, 7]

AKE) . D.Zn0{A; ... AL}

V1, 2]
[DN2, 4]

[DN1, 5]

[DN1, 6]

N30, 4, 6}
(3,8

[*2, 1, 9]

N3, 4, 1,6, 10}
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*5 [Ar-. . A, N(E{A .. A . D [2]:2n0{A, ... A} .=. 2.
o*{A, ... 4. KZ) [N2, *3, *4]

Thus we have proved the validity for the ontological rule of definition for
n. N22, N28, and the METATHEOREM show that, for functions satisfying
DN1,n is a complete analog for the primitive €. Next we give the expected
characterization of J.

N31  [2]:3(2).D.[3a].!(a) .o(ZD4a})

Hyp(1).D
2) N(Z). [DN2, 1]
(3]
3) 1eZ(a). [DN1, 2]
4) 1(a) . [DN1, 3]
o(Zo4a}). [N30, 1, 4]
N32  [2]:9(Z).=.[34].!(a) .0(TO1a}) [N31, N17]

We now construct a model for mereology based on the ontological model
that we have just constructed. We wish to define element so that one
n-individual is an element of a second n-individual precisely when the name
at which the first takes the value I is contained in the name at which the
second takes the value 1. Thus we wish to arrive at the thesis

[Z®]:Znel4d} .= InT .énd.[3bc]. 1eZ(b). 1e &(c) .b C c.
According to the METATHEOREM proved above we must introduce:

DN5 [aAd]::Aceldy(a).=.".AcA.!(a).".A=1.89nd.[3bc]. IcOfa} (D).
Ied(c).bCciviA=0.~(dnd.[3bc]. Icafar(b). 1€ &(c).d < c)
N33  [2].". N(el<®)).D:[Z]:Znel{dy .=ZnZ . dnd.[3bc].

1eZ(b).1e®(c).bC ¢ [METATHEOREM, DN5]
N34 [aAd]::Aceld)(a).=.".!(a)." A = 1.en®.[3c]. 1€d(c).aC c:
viA=0.~(dn®.[3¢]. 1 ®(c).a Cc) [DN5, N11)
N35 [®]::@nd.D::[Aa]::Acel<d)y (a).=.".1(a).".A = 1.[3c]. 1ed(c).
aCc:iviA=0:[c]:1ed(c).D.~(aCc) [N34]
N36 [aA®]:Acel4d* (a).D.!(a) [N34]
N37 [®a]:®nd.!(a).D.[34].A cel<d) (a)
Hyp(2).D.".
3) .. [NI,1]
[30].".
4) 1€ ®(b): [DN2, 3, DN1]
5) aCb.D.1lcel{d) (a): [N35, 1, 2, NoO, 4]
6) [c]:~(@Cb).1e®(c).D.~(ac): [DN2, 3, 4]
7) ~@ cb).2:[c]:1ed(c).2. ~@aCc): (6]
8) ~(@ C b)D.ocel<d) (a).". [N35, 1, 2, No, 7]
[34].A cel &) (a) [5, 8]
N38 [aA®]..Acelddr(a).D: A= 0.v.A=1 [N34]
N39 [aAB®]:Acel4d) (a) .Beel4d> (@) .D.A =B [N34]

N40  [2]:9n®.D.[3a].lcel<{d} (a)
Hyp(1).D.
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2) N(®). [DN3, 1]
[3a].
3 le ®(a). [DN1, 2]
4) 1(a). [DN1, 3]
[3a]. 1eel<®> (a) [N35, 4, No, 3]
N41  [®]:@n®.D. N(el<d}) [DN1, N37, N36, N38, N39, N40]

N42  [T@]:Inel4d)r.=.InT .énd.[gbc]: 1eZ(b). le &(c).bC c.
[N33, DN3, N41]

Next we wish an n-individual, Z, to be the class of an n-name, o, if and only
if T takes the value I at the name that is the union of all the names at which
o takes the value I. That is

[Z0]:ZnKl4o)y .=.Z0nZ . N (0). le‘Z(U(c))
where U is defined by:
Do. [Ao]:AsU(a).s.[ga].leo(a).Asa
According to the METATHEOREM we must introduce:
DN6 [aAd]::AeKl4oy(a).=.".AcA.l(a).". A= 1.N(0).1 so{a)-(U(o)) tv:
A= 0.~(N©).1eotar(U))
N43  [0].". N{KI4o®.D:[Z]:ZnKl4o) .=.ZnZ . N{0) .1 sE(U(U))

[METATHEOREM, DN6]
N44 [aAc]::AeKli{o) (a).=.".1(a).". A= 1. N(0). aoU.(o):v tA=0,
~(N (). aolU(o) [DN6, N11]
N45  [0]::N(0).D::[Aa]::AeKli4oy(a).=.".1(a) .".A = 1.aoU<c}:v:
A= 0.~(aoU(o)) [N44]
N46  [ac]: N(0).!(a).D.[3A].A eKl<0)(a)
Hyp(2) . O:
3) aoU(o) .D.1 eKl4a}(a): [N45, 1, 2, NO]
4) ~(aolU(0)) .2.0eKI40r(a): [N45, 1, 2, NO]
[3A].AeKl4o)(a) [3, 4]
N47 [aAc]:AeKl<oy(a).D.!(a) [N44)
N48 [aAo]..AeKl{oy(a) .D:A=0.v.A=1 [N44]
N49  [aABo]:AeKl4or(a) . BeKl4o}(a) .D. A= B [N44]
N30 [0]: N (). 2. 1e KI4ar(J (o))
Hyp(1) .>:
- [3al:
2) leo(a). [DN1, 1]
3) 1(a). [DN1, 2]
ERE
4) Aca. (3]

5) aeU). (Do, 2, 4]
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&) (Uo .

1 eKlfoy

(Uion

N51  [0]: N(0).D. N(KlI{o})

(5]

[N45,1, 6, NO|

[DN1, N46, N47, N48, N49, N50]
N5z [Zo]:InKldor .=. 20z N (o). 1es(Uo))

[N43; DN3, N51]

Now we shall proceed to verify an axiom system for mereology.

N53  [T&V]:Inel{s).onel{¥).D.Inell)

Hyp(2) >:

3)
4)
5)

6)
7
8)

9)
10)
11)
12)
13)

ZnT .
nv.
&) :
[gad]:

cnel4l>

lge d(b).
achbh.

[acd].
lg @(c). }

leZ(a). }

le¥(d).
cCd.
boc.
acd.

N54  [£&0]:ZnKl<o) .dno.D. dnelT)
Hyp(2) . 2.

3)

5)
6)

7
8)

9)

ZnT .

dnd.
N(®).
[3‘1]-

donel4Ty

9 163U . }

le ®(a).
lego(a).

aclUw.

V2, 1]
[Nz, 2]
[DN3, 2]

[N42, 1]

[N42, 2]

[DN2,5,7, 9]
[8, 12, 11]
[N42, 3, 4, 6, 10, 13]

[N52, 1]
N2, 2]
[DN3, 5]
[DN1, 6]
[DN3, 2, 7]

[Do, 8]
[N42,5,3,7, 4, 9]

N55  [Z&0]:ZnKI40) . dnel¢Z) O.[3¥X]. ¥no. Xnel{&> . Xnel{ T}
Hyp(2) D.".

3)
4

5)
6)
7)
8)

9)
10)
11)

ZnZ .
N{(o).

J(Z).
dnd.
N(®) ..
[gab]. .

IsE(U(c)) . }

1eZ(b).
aCh.

le &(a). }

[N52, 1]

[N1, 3]
[N2, 2]
[DN3, 7]

[N42, 2]
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12) volJ(o). [DN2, 6, 5, 10]
13) aclUw: [11, 12]
14) 1(a). [DN1, 8, 9]
[34]):
15) Aca. [14]
16) aelJoy. (13, 15]
17) 1A). [15]
18) 1e0{Ar(4). [N10, 17]
19) o{A¥na4A}. [N17, 117, N1]
20) et
1e0(c).
21) Acc. : (Po, 16]
22) 1(c). [21]
23) 1ea{c)(c). [N1o, 22]
24) (@) . [N17, 22]
25) O{c} no<c}. [N1, 24]
26) o{crno. [N3, 24, 4, 23, 20]
27) o{Ayneldofcyy.  [N42, 19, 25, 18, 23, 21]
28) 0{Aynel4a) .. [N42, 19, 7, 18, 9, 15]
[¥X].¥no . Xnel{e).Xn el ¥y [26, 28, 27]

[Zo].. TN T :[&]: 2nelT) . D.[3¥]. ¥no : 2. N(0)

Hyp(2) . D:

3) N(Z). [DN3, 1]

4) [3a].1eZ(a). [DN1, 3]

5) Snel4s). [N42, 1, 1, 4, 4]
6) [3¥].¥no. (2, 5]

N [DN3, 6]

[ZoAa]. . ZnZ :[®]:dno . D.dnel T} :[&]: Enel{Z)y . D[3¥].¥no:
1eZ(a) .AsU(c) :D.Aca

Hyp(5) . O:
6) N(0): [N356, 1, 3]
7) La? Acb
€0.

8) Ieo(d). ] [P0, 5]
9) 1(b). [7]
10) 1c04b}(b). [N10, 9]
11) 3(o1b)) . [N17, 9]
12) o{b}yno . [N3, 11, 6, 10, 8]
13) o{by nel{T) . [2, 12]

(3cd]-
14) 1eo{b}(c).
15) 1e(d). } [N42, 13]
16) cCd.
17) boc. [N9, 14]

18) aod. [N1,1, DN2, 4, 15]
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19) bCa. [16, 17, 18]
Acga [7, 19]
[ZoAa].’.ZnZ:[&]: &nel{T) . D. [3¥X]. ¥no . Xn el{d) .

Xnel4¥)»:1eZ(@).Aea.D. AsU(G)

Hyp(4).>:
5) 1(A). (4]
6) 1c0A}(A). [N10, 5]
7) 3{o<A}). [N17,5]
8) oA} no<A}. NI, 7]
9) o{A)ynel4Z): [N42,8, 1,6, 3, 4]
[3¥X]:
10) ¥no.
11) Xnel{o{Ay>. } (2, 9]
12) Xnel<u>.
13) I . [DN3, 11]
[30c].
14) 1eX(®).
15) 1£04A}(c) . } [N42, 11]
16) bC c.
17) Aoc. [N9, 15]
18) bCA. [16, 17]
19) L(d). [DN2, 13, DN1, 14]
20) b= A. [18, 19, 4]
21) IeX(4). [14, 20]
[3de].
22) leXd).
23) 1evle). } [N22, 12]
24) dCe.
25) Aced. [DN2, 13, 21, 22, 4]
26) Ace. [24, 25]
27) leo(e). [DN3, 10, 23]
a U [Do, 25, 26]
[Zo].".ZnZ :[@]: &no . D. dn el<Z) : [ 8] : dnel<Z) . D[ ¥X].
Ino . Xn el4d)» . Xn el4¥) : O. Tn Kl<o)
Hyp(8) . D:
4) N{(o). [N356, 1, 3]
5) N(Z). [DN3, 1]
[3a].
6) 1eZ(a). [DN1, 5]
7) aolJ(o). [N58 1,3,6,N57, 1,2, 3, 6]
8) 1 5’2(U<0)) . [7, 6]
=1 Kl4o) [N52, 1, 4, 8]
[Z0]..ZnKl4o} .=:ZnZ :[®]: &no . D. dn el{T) : [$]: dnel<Z) .
D.[3¥X]. ¥no . Xnel<d)y . Xn el<¥) [N2, N54, N55, N59]
[Z®0]:Zn Kl4o) . &1 Kl{o} D.Zn ¢
Hyp(2) .2

3) J(Z). [DN3, 1]
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9 1ex(U@) . [N52, 1]
5 3(®). [DN3, 2]
8) N(®). [DN2, 5]
7 1¢ el . [N52, 2]
Iné [N3,3,6,4,7]
N62  [Z0]:Zno.D. [3@].9nKliLo}.
Hyp(1).>:
2) N(o): [DN3, 1]
[3“]:
3) leo(a). [DN1, 2]
4) 1(a). [DN1,2, 3]
341
5) Aca. (4]
6) A elUo): (Do, 3, 5]
7 (U . 6]
8) 1eotU@r U . [N10, 7]
9) otUo) nu(U(a». [N19,7,N1]
10) o4U) n Kl4o} . [N52, 9, 2, 8]
[3@]. @n Kl<o} [10]
N63 [Zd]:Znel4d).D.8nd [N42]
N64  [3]:81®.D.dnel<dy L4v2s o 1 ®, DN3, DN1]

N63, N64, N53, N60, N61 and N62 give us an analog of the axiom system for
mereology given in the introduction of this paper.
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