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41. On Axiom Systems of Ontology. II

By Shotard TANAKA
(Comm. by Kinjird KUNUGI, M. J. A., Feb. 12, 1971)

It is well known that Lesniewski’s original system of Ontology has
the form of the following single axiom [1], [2].
T. aeb=[ac] {ceca}N\[cl{ceaDce b}N[edl{ceaNdeaDced}.
It is mentioned that the following four theses are inferentially
equivalent to {Al, A2, A3, A4} by C. Lejewski [1].

Al. a e bD[acl{ce a}

A2, (aebANcea)Dcebd

A3. aebANceaNdeaDdced

A4, ceaNldl{deaDde biA[delide aNecaDdee}Dacd

In this paper, we shall prove that T and {Al, A2, A3, A4} are
equivalent. Furthermore, we shall prove that A1 and A2 alone can
serve as axiom system of Ontology.

Lemma 1. T implies Al, A2, A3 and A4.

The proof will be given in the form of suppositional proofs [1], [2].
Tl=A1. a e bDlacl{ce a} (T)

T2=A2. acbAceadced

Proof. 1 acbh

9 ceas (premise)

3 I[el{ceaDce b} (T,1)

4 ceadced (OII: 3)
ceb 4,2)

T8=A4. ceaNldl{deaDdeblNldel{dcaNecaDddee}Daech

Proof. 1 cea
2 [d{deaDde b} }(premise)
3 [delldeaNecaDdee}D
4 [3cl{cea} D2:1)
ach (T,4,2,3)
D1. reatb=xecalAbex (rule of adding definition)
T4=A8. acbAcecaNdecaDdced
Proof. 1 aebd
2 cea ](premise)
3 dea>D
4 acbd*c 1,2,D1)
5 deb*c 3,4, T2)

ced (D1, 5)
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Lemma 2. Al, A2, A8 and A4 imply T.

AT1. a e bDacl{ce a}
Proof. 1 aebdD (premise)
[acl{c e a} (A1,1)
AT 2. aebDlcl{ceaDce b}
Proof. 1 acbd (premise)
2 aebAceaDdced (A2)
3 aebD(ceadcebd) @)
4 ceaDced 3,1)
[cl{ceaDece b} (DII: 4
AT 3. aebDledl{fceaNdecaDced}
Proof. 1 aed D (premise)
2 aebAceaNdeaDdced (A3)
3 ceaNdeaDdced 2,1)
[cdiceandeaDced} (DII:3)
AT 4. aebDlacl{cea}Alclice aDce b}

Aledl{ceandeaDce d} (AT1, AT2, AT3)

AT5. [Acl{ce a}Alclice aDce b}A[cdl{ccaNdeaDcedlDachd
Proof. 1 [3cl{cea}
2 [cl{ceaDced} (premise)
3 [edf{ceaNdeaDced}D
4 cca 02: 1
5 ceaNlcliceaDdced}

Nledl{ceaNdeaDecedlDacd (A4)
aeb 5,4,2,3)
AT6=T. aeb=[acl{cealAlcl{ceaDce b}
Nledl{ceaNdeaD ced} (AT4,AT5)

Theorem 1. T is equivalent to {Al, A2, A3, A4}.

The proof is clear from Lemma 1 and Lemma 2.

Lemma 3. A2 implies A3.

The lemma has been showed by Tarski in 1912, see Slupecki [2].

Lemma 4. Al and A2 imply Ad.

We shall use the extensionality rule:
ERL1. [xl{x e X=2¢ Y}DlpHp(X)=@(Y)}.

Let D2 be the definition:
D2. WX>@)=rve X

Proof. 1 cea
[d{d e aDd e b} (premise)
[del{d caNeeaDde e}
[af{fec} (AL, D
fiec 02:4)
fiea (A2,1,5)
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7 fieb 2,6)

8 zefidxrea (A2,6)

9 zeadzxef, (3,6)
10 xefi=xea 8,9
11 [zlze fi=xea} (DII:10)
12 [pl{e(f)=e@)} (ER1,11)
18 v (f)=v<b)(a) (0OI:12)
14 < (1) (D2,7)
15 <b>(@) (13,14)

aeb (D2,15)

Therefore A4 is proved.

Theorem 2. Al and A2 alone can serve as an axiom system of
Ontology.

It is seen from Lemma 3 and Lemma 4 that A1 and A2 imply A3

and A4. T is equivalent to {Al, A2, A3, A4} from Theorem 1. Hence
the proof is complete.
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