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A MODEL FOR LESNIEWSKI'S MEREOLOGY IN FUNCTIONS

ROBERT E. CLAY

INTRODUCTION. Mereology, it may be recalled, is Lesniewski'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, ε (read is), of two name
arguments, an axiom system

0. [Aa].\Aεa.^:[^B].BεA:[C]:CεA.^.Cεa:[CD]:CεA.
Z)εΛ.=). CεD.1

and two new rules, namely the rule of ontological extentionality

EO. [στA1...An].'.[A]:Aε σ{Aλ... An]. = . A ET { A , . . . An): = : [φ]:
φ(φ. = .φ <τ>

and the ontological rule of definition

DO. [A1...An]:Aεa(A1...An). = .AεA.β(Aι.-.Aj

1. Strictly speaking, in terms of the rules for protothetic, we should write ε{Aa}
instead of Aε a, but the form given in the axiom is easier to read.
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where a is the term being defined and β is some expression in which
A1...An and possibly A, are the free variables. In both EO and DO,
Aι.. ,A» may be of any available semantical categories.

Note. Names occurring to the left of the ε 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

Ml. [AB]:Aεe\(B).o.BεB.
M2. [A]\AεA . D.Aεel(A).
M3. [ABC]:Aεe\(B). Bεe\(C) .^.Aεe\(C).
DM. [Aa].\AεK\(a).^:AεA:[D]:Dεa.^.Dεe\(A):[D]:Dεe\(A).

^.[1EF].Eεa.Fεe\(D).Fεe\(E).
M4. [ABa]: A ε K\(a). Bε K\(a). D.A ε B.
M5. [Aa] :Aεa.^.[3J5].Bε K\(a).

To construct our model, we add to ontology that 0 and 1 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 ε, which we call η, is then defined and the
analogs of 0, EO, and DO are proved. Next we interpret element by saying
that one η-individual is an element of a second 77-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 2. Lastly, an 77-individual is called the class (Kl) of
an η -name if the η-individual takes the value 1 at the union of all the names
at which the 77-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 onto logical 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 Φ B is not the same as ~(A = B);

A * B. = .AεA .BεB.~(A = B)

DN1 [ σ ] : : _yV(σ>. Ξ .'. [a] :\(a). = . [^A].A ε σ(α) Λ [Aa] .'.A ε σ(a). z>
: A = 0.v .A = l :[ABa]: Aεφ). B ε σ(a) .^>.A = Bi^a], lεσ(a)

DN2 [Σ]:.J(Σ). = ;Ά(Σ):[ab]:lεΣ(a).lεΣ(b).D.aob
DN3 [Σ σ].". Σ η σ. = : J (Σ>. M (σ>: [a ]: 1 ε Σ (a). =>. 1 ε σ(a)
Nl [Σ]:ΣηΣ. = .j(Σ) [DN3, DN2]
N2 [Σσ]:Σ7?σ.=>.Σ7?Σ [DN39 Nl]
N3 [Σσa]\3{Σ).M(σ) .lεΣ(a).lεσ(a) .^.Σησ
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Hyp(4) D:

5) [bc]:lεΣW.lεΣ(c).D.boc: [DN2, 1]
6) [b]:lzΣ(b).?.lεσ{b): [ 5 , 3 , 4 ]

Σησ [DN3, 1, 2, 6]
N4 [Σσ]:Σησ . =>. [ g α ] . J ε σ(α). 2 ε Σ (α)

Hyp( l ) .D.
2) JV<Σ). [DJV3, 1, DN2]

3) 2εΣ(α). [£Wi, 2]
4) 2εσ(α). [£>λτ3, 1, 3]

[ g α ] . i ε Σ ( α ) . I ε σ ( α ) [3, 4]
# 5 [Σσ]:Σ7jσ.s . j<Σ> βJV<σ> . [ 3 α ] . I ε Σ ( α ) . lεσ(a) [DN3, N4, N3]
N6 [ΣΦσ]:Σησ.ΦηΣ .^.Φησ

Hyp(2).3:

4) [ α ] : I ε Φ ( α ) . = ) I ε Σ ( α ) : } [DN3, 2]

6) [a]:lεΣ(a).o.lεσ(a):\ ίDN3> ^
7) [α]:IεΦ(α).=>. 2εσ(α): [4, 6]

Φησ [£>N5, 3, 5, 7]
N7 [ΣΦΨσ]:Στ?σ. Φτ?Σ . Ψτ]Σ . =>. Φ77Ψ

Hyp(3).3.\
4) J ( Σ ) . [DJV3, 1]
5) J<Φ>. [Z)iV5, 2]
6) J<Φ>. [JDJV5, 3]
7) JV(Φ>: [DJV2, 6]

8 ) i ε Φ ( α ) .
9) 2εΣ(α). ^ 2 ]

[36].
10) UΨ(«.(
11) I ε Σ ( 5 ) . ( t^Sl
12) floδ. [DN2, 4, 9, 11]
13) 2εΨ(α). [10, 12]

Φη^ [iV5, 5, 7, 8, 13]
Z ) i V 4 [ A a b ] : : A z o i a H b ) . = . ' . A ε A ,\(a) . \ ( b ) . ' . A = 2 . α o 6 : v : A = 6 > .

~(αo6)
N8 [ A a b ] : : A ε o i a H b ) . = . ' . \ ( a ) .\{b) .\A = 2 . α o δ : v : Λ = 0 . ~ ( α o δ )

[ZW4]
^ 9 [α6]: 1 εα-(αHδ). = . ! (α). αo6(i .e. ααδ) [N8, NO]
N10 [ a ] : l εo{a)-(a) . = .\(a) [N9]
Nil [ a b ] . ' . ! ( α ) 3 : l ε π { a } ( b ) . Ξ . α o δ [jV9]
N 2 ^ [ A α δ ] . . A ε D - ( α > ( δ ) . D : Λ = O . v . A = 1 [N8]
N13 [ABab]:Aεπia}(b) .BεπiάHb) ,OA = B

Hyp(2)D:
3) A = I . α o δ . v . A = 0 . - ( α o δ ) : [N89 1]
4) J5= l.aob.v.B= O.-(aob): [N8, 2]

A = B" [3,4]
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N14 [ab]:! (a).! (b). D. [^A].Aεπ{aY(b)
Hyp(2)D:
3) lεoiaHb).v.OεQiaϊ(b): [N8, 1,2, NO]

[^A].Aεa{aY(b) [3]
#25 [α]Λ! (a). D:! (δ). s . [g A] .A επ{ay{b) [#24, N8]
N16 [a]:! (a) . 3.Λ<D-(α) > [fltfJ, #25, #22, N23, #20]
N27 [ α ] : ! (a). 3. J(o{a}) [DN2, N16, Nil]
N18 [a]:J(Q{ay).Z). ! (a)

Hyp(l).3.
2) Ά(θiay). [DN2fl]

3) [36].2εα-(αHft). [DAΓ2, 2]
!(β) [^5,3]

#2P [ α ] : ! (a) .=. J<o{α) > [#27, #25]
#2(9 [α6Σ]/.Λ<Σ). 2εΣ(α). 2εΣ(6) :[ΦΨ]iΦηΣ.ΨηΣ.D.ΦηΦ:D.αo6

Hyp(4) D .
5) !(fl). p # 2 , 1,2]
6) !(6). [DN1, 1 , 3 ]
7) 2 ε α (αM0). [N2(?, 5]
8) 2εα-(δ>(6). [#20,6]
9) J(D{ay). [#29,5]

10) J(QibY). [N19,6]
11) D ^ r Σ. [ # 3 , 9 , 1 , 7 , 2 ]
12) D ^ ) ^ . [#3,10, 1,8,3]
13) DiaYηQib). [4, 11, 12]
14) lεπ{bY(a). [DN3, 13, 7]

aob [DN2, 10, 14, 8]
N21 [ΘΣσ].'.θηΣ :[Φ]:Φr)Σ .o.Φησ : [ΦΨ]: ΦηΣ .ΨηΣ . DΦηΨ: D.Σησ

Hyp(3). 3 :
4) _yV<Σ>: [DN3, 1]
5) [ α δ ] : 2 ε Σ ( α ) . 2 ε Σ ( δ ) . D α o δ : [#20,4,3]
6) J(Σ). [Z)#2, 4, 5]
7) Σr?Σ. [#2, 6]

Σησ [2, 7]
#22 [Σσ].\Στ;σ.3:[g0].0τjΣ :[Φ]: Φr?Σ . 3.Φ?7σ:[ΦΨ]:Φr7Σ .Ψr?Σ .3.Φτ?Ψ

[#2, N6, #7, #22]

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 DN1, the analog for the rule of ontological extentionality holds
for η.

N23 [στa].'. jV<σ): [Σ] :Σησ. =>. Σητilε σ(a): 3. 2 ε τ(α)
Hyp(3)=).
4) !(α). [D#2, 1,3]
5) 2εα-(fl>(fl). [#I0, 4]
6) J(D<α». [N17,4]
7) D^ίiα. [#3,6,1,5,3]
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8) uiayητ. [2, 7]
lετ(a) [DN3, 5, 8]

N24 [στα].\jV<σ>. JV<T> : [Σ] :Σησ. o.Σητ : Oετ(a): o. Oε σ(a)
Hyp(4).D.\
5) [ABb]:Aετ(b).Bzτ(b).=>.A=B: [DN1,2]
6) ~ ( i ε τ ( α ) ) . [ΛΓ0, 4, 5]
7) ~(2εσ(α)). [JSΓ23, 1, 3, 6]
8) ! (α): [ZW2,2, 4]

[ 3 A]:
9) .4 εσ(a): [DN1, 1, 8 ]

10) Λ = ci. v . A = 1: [DN1, 1,9]
Oεα(α) [9,10,7]

# 2 5 [στ].*.Λ(σ; .Λ(τ>:[Σ] :Σησ. = .Σητ : D:[α]: 1 ε σ(a) .=. 1 ετ(a): [a] :
Oεσ(a) .= .ϋε τ(a) [N23, N24]

N26 [στAα].'.7V(σ).^V(τ):[Σ]:Σ7]σ.ΞΣ77τ:Aεσ(α):D.Aετ(α)
Hyp(4). D:
5) A = 0.v .A = I : [DJSΓ2, 1, 4]

Aετ(a) [*,N25, 1, 2, 3, 4]
iV27 [στ] .#.^V(σ).Mr): [Σ]:Σryσ . Ξ . ΣTJT : D: [Aα]: Aε σ(α). Ξ . Aε τ(α)

[N26]
Z)iV4α [ΛAi.. .Anaσ] :A ε Kiσ}^ .. .Awαf . Ξ .A εσ{AL . . . An}(a)
DN4b [<n]:Jt:iaYiτ}. = .[iσ].o{τK<σy}.aiσy
N27a [aσ]U{ayiK{σy}. = .a{σy [DN4b]
N27b [στA,... An] ,\JN{σ{Aι... An}) .M{τ{Aι.. .An}): [Σ]:

Σησ{Aι...An} . = .ΣηriA^ .. An) : D; [a]: aioy . = . a{τY
Hyp(3).=>/.
4) [Aα]:Aεσ{A 1 . . .A Λ }(α). Ξ .Aετ{A 1 . . .A n }(α) : [iV27, 1, 2, 3]
5) [Aa] :A ε /C<σ> ̂ A x . . . A^ . s . Λ ε AT<τ> =fAλ.. .A«αf : [jQΛΓ-sto, 4]
6) M:^f l f<σ>}.s.^|f-( τ >j2 [ZW, 5]
7) [a]:/:ia)-{K<σy} .B.JCiaϊiKiry}: [DN4b,G]

[a]:a{σy. = .a{τy [N27a, 7]
Z>iV4c [Λx -. .AnσΣ]:MiA1... AΛΣ)= <σ> . = .Σr/σlAi... An)
N27c [ A , . . . A*στΣ ] . ' . [ a ] : α<σ> . Ξ . a { τ y : 3 : Σ ^ σ ί A i ...An}.*. Σητ{Aι.... An)

Hyp(l).=>:
2) J έ ^ A 1 . . . A ^ ^ < σ > . Ξ . ^ ^ A 1 . . . A w Σ M τ ) - : [ZW4c, 1]

Σ η σ t A x . . . AJ.-.ΣητiA^ . . AΛ} [ZW4c, 2]
N28 [στA1... An] :\J^{σ{Aι... An}> . Λ d l Λ p . . Aw}>. D.\ [ Σ ] :

Σr7σ{A 1...An}. = .Σ77τ{A1...Aw}:Ξ:[α]:α<σ> .Ξ .α-(τ> [^276, N27c]

This last thesis, iV25, furnishes us with the law of ontological exten-
tionality for η (for functions satisfying DNl). See EO. Next we prove a
metatheorem which will correspond to the ontological rule of definition, DO.

N29 [ΣΦ]:Σ7]Φ.Φ7]Σ .D.o(ΣΦ)
Hyp(2). z>:
3) [Ψ]:Ψr]Σ . =>. Ψτ?Φ: [^6,1]
4) [Ψ]:ΦηΦ.D.ΨrjΣ : [N6, 2]
5) [ψj Ψ ^ Σ . Ξ . ψ ^ φ : [3, 4]
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6) τV(Σ). [DN3, 2]
7) M(Φ). [DN3, 1]

o(ΣΦ) [N27, 6, 7, 5]
N30 [Σα]:J(Σ).2εΣ(α).3.o(ΣO (α) }

Hyp(2). o.

3) ^V<Σ). [DN2, 1]
4) l (o) . [DN1.3, 2]
5) 2εD-(α>(«). [Wio, 4]
6) J(a{ay). [N17,4]
7) jV<O«a». [DN2, 6]
8) Σί?θ«a) . [ΛΓ3, 1,7,2, 5]
9) aia}ηΣ. [N3,6, 3, 5, 2]

o(Σθte» [N29, 8, 9]

METATHEOREM: An expression of the form

[A,.. .A,] :.J*{σ{Aι... A.}> . 3;[Σ] :Σησ{Aj.. .An}. = . Σ J Σ . ff*{A,... A.)<S>,

where A x... An belong to any of the previously introduced semantical
categories, can be introduced as a thesis provided that the functor
σ{Aί.. ,An) has been defined by:

* [aAA 1...An]::Aεσ{A 1...A«}(a).Ξ. . A ε A . ! ( a ) . .A = 1.
σ {Ax...A.)<D«a» : v : A = 0. ~(σ {A x... AB)(a-(a)-»

Proo/:
*1 ίaAA 1 . . .A n ] : .AεσlA 1 . . .A Λ }(o). = . . U o ) . . A = 1.

σ {Aχ.. .An}<D-(a)->: v :A = 0. ~(σ {A 1 . . . A*}<D-(a») [*]
*2 [aA 1 . . .A n ] :2εσ{A 1 . . .A n }(«). = .!(fl).σ*{A1...An}<D-(a) ) [JVO, *1]
*3 [ΣA 1...AB]:Σ77σ{A 1...An}.3.σ*(A 1...An}(Σ>

Hyp(l). 3
2) J<Σ>. [Z)ί/3, 1]
3) JV{Σ>. [DW2, 2]

[g«]
4) ί ε Σ ( a ) . [I»iV2, 3]
5) o ( Σ Q ^ ) , [JV30, 2, 4]
6) 2εσ{A1...An}(a). [DN3, 1, 4]
7) σ * ^ . . . An}(a ( a » . [*2, 6]

σ*(A1...A.)<Σ>. [5,7]
*4 [Σ A t . . .AB] :M{σ{ A1... A.}) .ΣηΣ .σ*{A,... A ^ Σ ) . 3.Στ7σ{A!... An}

Hyp(3). 3 .
4) J<Σ>. [Nl,2]
5) ^V<Σ). [DN2, 4]

(aβl
6) 2εΣ(α). [DN1, 5]
7) ! ( B ) . [Z)^2,6]
8) o<Σ••(«)•). [N30,4,6]
9) σ*{A1...A.}<α (β». [3,8]

10) 2εσ{A1...A»}(β). [*2, 7, 9]
Σησ{Ai...A«ϊ [N3, 4, 1, 6, 10]
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*5 [A1...An].'.A(σ{Aι...An}).^:[Σ]:Σησ{A1...An}. = .ΣηΣ.
σ*{A1...An}(Σ) [N2, *3, *4]

Thus we have proved the validity for the ontological rule of definition for
η. N22yN28, and the METATHEOREM show that, for functions satisfying
DN1, η is a complete analog for the primitive ε. Next we give the expected
characterization of J.

N31 [Σ]: J<Σ> . 3. [ 3 α]. ! (a). o(ΣΏia})
Hyp(l).D
2) Λ<Σ>. [DN2, 1]

3) 2εΣ(α). [ZWi, 2]
4) !(α). [ZW2, 3]

o(ΣD {α». [JSΓ3(9, 1, 4]
N32 [Σ]: J<Σ> .s . [ 3 α]. ! (a) . o ( Σ D ^ ) [Atfi, N27]

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
η -individual is an element of a second 77-individual precisely when the name
at which the first takes the value 2 is contained in the name at which the
second takes the value 2. Thus we wish to arrive at the thesis

[ΣΦ]:ΣηβKΦ>-.sΣτjΣ . ΦηΦ . [ g δc] . lεΣ(b). lεΦ(c).b c c.

According to the METATHEOREM proved above we must introduce:

DN5 [aAΦ] ::A ε el <Φ> (a). = Λ A εA . ! (a) .\A= 1. Φ77Φ . [ 3 6 c ] . 1 zu\a\ (b).

lεΦ(c) .b c c:v:A = O.~(ΦηΦ .fabc]. lzπia}(b). lzΦ{c).b c c)
N33 [Φ] :.A(*\<Φ» =>: [ Σ ] : Σ77 el<Φ> . =Στ)Σ . ΦrjΦ. [ 3 &c].

I ε Σ ( 5 ) . 2 ε Φ ( c ) . δ c c [METATHEOREM, DN5]
N34 [aAΦ]::A εeHΦ} (a) . = .'. \(a).\A = 2 . Φ 7 ; Φ . [ 3 c ] . 1 εΦ(c).a c c :

v : A= O . - ( φ τ ] Φ . [ 3 c ] . i ε Φ ( c ) . α c c) [JDN5, N2i]
N55 [ Φ ] : . : Φ r ? Φ . 3 : : [ A α ] : : A ε e l ' ( Φ > ( α ) . Ξ . \ ! ( α ) / . A = 2 . [ 3 c ] . 2 εΦ(c).

α C c : v ; A = O : [ c ] : l ε Φ(c). 3 . ~(α c c ) [N34]
N36 [aA Φ]: A ε e! 4ΦX (α). 3 . ! (α) [AΓJ4]
JV37 [Φα] :ΦηΦ. ! (α) .=>. [3A] .A εel<Φ>(α)

Hyp(2) .D/.
3) J<Φ>.' . [Λ72, 1]

[ 3 6 ] / .
4) 2εΦ(&): [DiV2, 3, Z)Λ72]
5) acb.^.lε el<Φ> (α): [JV35, 1, 2, AΉ, 4]
6) [c]: ~(α c &). I ε φ(c). D. -(α c c) : [Z)ΛT2, 3, 4]
7) ~(α c 6). D: [c]: I ε Φ(c). 3 . ~(α c c) : [6]
8) ~(α c 6)D.θεeKΦ>(α).\ [7^55, 1, 2, NO, 7]

[3A].Aεβl-(Φ>(fl) [5,8]
iV3S [αAΦ]/.AεeKΦ> (α) .3 :A= 0. v . A = 2 [JV54]
N59 [αA-BΦ]:AεβKΦ>(α).βεeUΦ> (α).3#A = B [N34]
N40 [Φ]: Φτ?Φ . D . [ g α ] . 2 εel-(Φ)- (α)

Hyp(l).z).
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2) JV<Φ>. [DN3, 1]

3) i ε Φ ( α ) . [ZW2, 2]
4) ! (α). [ZW2, 3]

[ gα].2εβMΦ> (α) [AΉ5, 4, AΓ0, 3]
A/42 [ Φ]: Φ7] Φ. D. ̂ V(eI -(Φ» [ DA' 2, AT37, A\?6, N38, N39, N40]
N42 [ΣΦ]:ΣηeKΦ>.Ξ.Στ)Σ . Φ η Φ . [ 3 δ c ] : 2εΣ(6) . 1 ε Φ(c) . b C c .

[AΉ3, ZW5, AΓ42]

Next we wish an 77-individual, Σ, to be the class of an 77-name, σ, if and only
if Σ takes the value 1 at the name that is the union of all the names at which
σ takes the value 1. That is

[Σσ]:ΣηK\iσy . = . Σ77Σ . M(σ) . l ε Σ( |J(σ»

where U is defined by:

DO. [Aσ]:Aε\J(σ). = . [3α], lεσ(a).Aεa

According to the METATHEOREM we must introduce:

DN6 [aAσ] ::Aε Kl<σ>(α).Ξ / . A εA . ! (a).'. A = 1._yV(σ>.2 εD-(αMU<σ» : v :

A= 0 . - ( W ( σ > . 2 ε D (α)-(U<σ)))

N45 [σ]. .Λ<Kl4σ».D :[Σ]:Σ7]KKσ>.Ξ.Σr7Σ.^V<σ).2εΣ(U(σ»
[METATHEOREM, DN6]

N44 [αAσ]::ΛεKI-(σ)-(α).Ξ. . ! ( α ) . ' . A = 2.^V(σ) . α o U ( σ ) : v :A = 0.

-(7V(σ) .αoU(σ» [2W5, Nil]

N45 [σ] : . :W(σ).D: : [Aα]: :AεKMσ>(α). Ξ / . ! (α) . .A = l . α o U ( σ ) : v :

A = 0 . ~ U o U < σ » ^ 4 ]
A/45 [aσ]:Ά(σ).! (a). Z). [3A] .A ε Kl<σ>(α)

Hyp(2). D:

3) ao\J(σ) .Ό.l εK\{σ)-{a): [N45, 1, 2, N0]

4) ~ ( α o U ( σ » .D.0εKKσ>(α): [N45, 1, 2, iSΓ0]
[ 3 A].AεKKσHα) [3,4]

N47 [oA σ ] : A ε Kl <σ>(α). D . ! (α) [N44]
N48 [αAσ].'.AεKI<σHα).D:A = 0 .v .A = 2 [N44]

A/49 [αA£σ]:AεKI<σHα).£εKKσ>(α).D.A = ^ [̂ ]̂

N50 [σ]: jV<σ>. D. 2 ε KMσ>(U<σ»
Hyp(l).D:

" [ 3 «] :
2) lεσ(fl). [ZW2, 1]
3) ! (Λ) . [DN1, 2]

4) A ε α . [3]

5) AεU<σ). [DO, 2, 4]



A MODEL FOR LESNIEWSKI'S MEREOLOGY 475

6) !(U(σ» . [5]
2εKI<σ>(U<σ» [N45, 1 , 6 , NO]

N51 [σ] : ̂ V(σ>. D . M(Kl<σ)-) [DN1, N46, N47, N48, N49, N50]

N52 [Σσ]: ΣryKI<σ> . = . Σ77Σ ._yV<σ> . 1 ε Σ ( ( J ( σ » [N43; DN3, N51]

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

N53 [ΣΦΨ]: Ση e\{Φ} . ΦT? eKΨ> . D. Ση el-(Ψ)-
Hyp(2) D:
3) ΣηΣ . [N2, 1]
4) *τ]Ψ. [N2, 2]
5) J(Φ>: pJV3, 2]

[ 3 α6]:
6) 2εΣ(α). )
7) lεΦ(b). I [N42, 1]

8) α c δ , J

[ 3 cd].
9) i ε Φ ( c ) . I

10) I ε Ψ(d). I [JV42, 2]
11) c<zd. )
12) 6 0 c . [DN2, 5, 7, 9]
13) flCd. [8, 12, 11]

ΣηβKΦ> [N42, 3, 4, 6, 10, 13]
N54 [Σ Φσ] :Σr] Kl-<σ) . Φησ . D. Φη el<Σ>

Hyp(2). 3 .
3) Σ77Σ . I

4) iεΣ(U<o».j ^ , 1 ]
5) ΦηΦ. [N2, 2]

6) JV<Φ>. [DN3, 5]

[ 3 α ] .
7) lcΦ(a). [DN1,6]
8) l εσ(α) . [DN3,2,Ί]

9) α c ( J ( σ ) . pθ, 8]
ΦηeNΣ>. [N42, 5, 3, 7, 4, 9]

N55 [ΣΦσ]:ΣηK\4σy.ΦηeliΣyΏ.[3*X].*ησ.yηel4Φy.Xηei4*y
Hyp(2)D. .
3) ΣηΣ . ]
4) ^V(σ). I [N52, 1]

5) l ε Σ ( U ( σ » . '
6) J(Σ) . [Nl, 3]
7) ΦηΦ. [Λr2, 2]

8) Λ<Φ>.'. [DN3, 7]
[^ab].\

9) 2εΦ(α). \
10) 2εΣ(6). I [JV42, 2]
11) α c δ . J
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12) bo\J(σ). [DN2, 6, 5, 10]

13) αc(J<σ>: [11,12]
14) !(α). [DN1, 8, 9]

la A ] :
15) A ε α . [14]

16) Aε(J<σ}. [13,15]
17) !(A). [15]
18) lεπ{Ay(A). [N10,Π]
19) α-(A>ηα-(A>. [N27, 17, Nl]

22) !(c). [21]
23) i εa{c}(c). [N10, 22]
24) J<Picϊ). [N17, 22]
25) α<c> 77 a{c>. [Nl, 24]
26) O«c)-ησ. [N3, 24, 4, 23, 20]
27) D-(A>7jeKθ«c)>. [N42, 19, 25, 18, 23, 21]
28) Q{A)-ηe\{Φ>:. [N42, 19, 7, 18, 9, 15]

[3ΦX].Φr?σ.Xτ7βKΦ) .Xrjβl<Φ> [26, 28, 27]
W56 [ΣσJ.'.ΣηΣ : [Φ] :Φηe\{Σ}-. o. [gΦ] .ΦTyσ: o.^V(σ)

Hyp(2). 3 :
3) ,V<Σ>. [DN3, 1]
4) [ 3 β ] . i ε S ( β ) . [DN1,3]
5) ΣijβKΣ)-. [ΛΓ42, 1, 1, 4, 4]
6) [3Φ].Φησ. [2, 5]

Ma) [DN3, 6]
N57 [ΣσAa].'. ΣηΣ : [Φ] Φησ. 3.Φηel {Σ}: [Φ]: Φηe\{ΣY . 3[ 3 Φ] .ΦTjσ:

lcΣ(a) .Aε\J(σ) Ό.Aca
Hyp(5). 3:
6) ^V<σ): [N56, 1, 3]

[ 3Φ

8) i ε σ ( 6 ) . ) [ D 0 ' 5 ]

9) ! (6). [7]
10) lεoitiHb)'. [N10,9]
11) J<D<6». [N17, 9]
12) D-(δ)-r?σ. [W3, 11,6, 10, 8]
13) D<δ>ηeMΣ)-. [2,12]

14) 2εD^>(c ) . )
15) lεΣ(d). [ [ΛT42, 13]
16) cC d. )
17) δ o c . [W9, 14]
18) aod. [N1, I, DN2, 4, 15]
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19) Kfl. [16, 17, 18]
Aεa [7, 19]

N58 [ΣσAa].\ΣηΣ:[Φ]:Φηe\{Σy . D . [gΨX] .Ψησ .X77 el-(Φ> .

X77 eKΦ> : 2 ε Σ(α).A εa . D. Λ εU<σ>
Hyp(4).D:

5) !(A). [4]
6) lεπ{A}(A). [N10, 5]
7) J<D-(A». [N1795]
8) DWηαW, [tfi, 7]

9) πiA}ηe\<Σ> : [#42, 8, 1, 6, 3, 4]

[ 3*X]:
10) Ψησ. ϊ
11) Xr?eKD^A)->. [2,9]
12) XrjeK*)-. j

13) J(X>. [Z)ΛTJ, 11]

[ 3 6c] .
14) 2 ε X(b). )
15) lεa{A}(c). [N42, 11]
16) Kc. j
17) A o c . [JV9, 15]
18) 6 C A . [16, 17]
19) \(b). [DN2, 13, Z)Λri, 14]
20) &=A. [18,19,4]
21) iεX(A). [14,20]

[ 3 Λ ] .
22) JεX(d). ]
23) l ε Φ f e ) . } [JV42, 12]
24) d <^e . )
25) A εrf. [DN2, 13, 21, 22, 4]
26) Aεe. [24,25]
27) i ε σ ( e ) . [DN3, 10, 23]

AεU<cr) [Z>0, 25, 26]
N59 [Σσ].". Σr/Σ : [Φ]: Φησ . =>. Φη e\{Σ} : [Φ]:Φη el<Σ) . D [gΨX].

Ψr?σ .XT] el<Φ> .Xη eHΦ)-: =>. Ση KKσ)-
Hyp(3).D:
4) ^V(σ). [N56, 1, 3]
5) W(Σ>. [ Z ) ^ , 1]

6) I ε Σ ( α ) . [Z)JVi, 5]

7) αo(J(cr). [i^5S, 1, 3, 6,N57, 1, 2, 3, 6]

8) 2 ε Σ ( U ( σ » . [7,6]
ΣrjKKσ)- [A752, 1, 4, 8]

N50 [Σσ]. ' . Σ77 Kl<σ> . = : Σ77Σ : [Φ]: Φησ . D. Φη e\{ΣY : [Φ]: ΦτjeKΣ> .

D.[gΦX].Φr7σ.XηeKΦ)-.Xr7eKΨ> [N2,N54,N55, N59]
N61 [ΣΦσ] Ση KUσ> . Φη Kl-(σ> D. Ση Φ

Hyp(2). D
3) J ( Σ > . [Z)Ar5, 1]
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4) 2 ε Σ ( U ( σ » . [N52, 1]

5) J ( Φ > . [DN392]

6) ^V(Φ>. [DN2, 5]

7) 1 ε φ(U(σ» . [N52, 2]

ΣηΦ [N3, 3, 6, 4, 7]

N62 [Σσ];Σησ.D. [gφ] .Φη K\{σ} .

Hyp(l).i>:

2) ^V(σ>: [ZW5, 1]

3) 2εσ(α). [ZW2, 2]

4) !(α). [^2,2,3]

5) A ε α . [4]

6) ΛεU(σ>: [^,3,5]

7) !(U<σ» . [6]

8) 2εD<U<σ»(U<σ» . [N109Ί]

9) D^U(σ» 77D^U(σ». [AΓ29, 1,N1]

10) α ^ U < σ » 77 Kl<σ> . [N52, 9, 2, 8]

[3Φ].ΦτjKI«σ) [10]

^ ^ 5 [ΣΦ]:Στ]eKΦ)-.3.Φr]Φ [Λr42]

N54 [Φ]:Φτ]Φ.3.Φr]eKΦ> L i > ^ , ^ , Φ , DiV5, Z)iV2]

Ar63, iV64, iV55, iV56>, N62 andN62 give us an analog of the axiom system for

mereology given in the introduction of this paper.
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