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Aristotle's theory of definition is expounded in a group of
statements scattered throughout many of his works, I will try
to gather the most important of these somewhat disconnected
statements and give an axiomatic exposition of them. (I am in-
debted to a discussion with the late Professor Anders Wedberg
of Stockholm University on certain passages in Aristotle's writ-
ings.) I will reduce some fundamental notions employed by Aris-
totle to one primitive notion, alsoc used by him, and select a
group of statements, some of which involve a further primitive
notion, as postulates from which the other statements can read-
ily be derived, Some lemmata needed for the proof of the impor-
tant theorem T9 will alsoc be explicitly stated and proved.

§ 1. Aristotle on substances and universals

Let us take the notion of nearest genus (EYTUT&TN yEévos, Top.
143 a 18-24, Met. 1033 b 34-1034 a 1; Emévw yEvos, Top. 122 a
3-6) as primitive and introduce the following abbreviated nota-

tion:
Gaf =def. o is a nearest genus of B.

The Greek letters 'a', '8', 'v', with or without subscripts,
will be used to refer to arbitrary classes of individuals. If
Gaf holds true, then B may be said to be a nearest species of

o,

An ordered pair <a,B> such that Gaf holds may be called a
'G-pair'. We may now say that a genus is the first member of a
G-pair:

D1 a is a genus =def. there is a B such that Ga8.

Similarly, a species (eTGos) is the second member of a G-pair:
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D2 o is a species =def. there is a B such that GPfa.

A class which is the first or second member of a G-pair is
called 'secondary substance' (degltepe ovoin):

D3 (Cat. 2 a 11-18)
o is a secondary substance =def. o is a genus or o is a

species.

Aristotle's secondary substances correspond to Plato's natural
¢lasses or natural kinds.

Even Plato's implicit notion of a highest genus occurs ex-
plicitly in Aristotle's philosophy.

D4 (Met. 1014 b 9-14; An. post. 100 b 1=3)

a is a highest genus =def. o is a genus and a is not a

species.

The analogous notion of a lowest species (htonov Tg eise1,
381400p4) is alse distinguished:

D5 (An. post. 96 b 15-21; cf. also 97 b 31 and Cat. 2 b 22-24)

a 1s a lowest species =def. o is a species and a is not

a genus.

We also need a certain derivative of the relation G, viz.,
the proper ancestral of G, denoted by 'G*'. When G*uB holds, B
is said to be subordinate (07" %AAniwv) to o in the genus-spe~
cies hierarchy. .

Dé (Cat. 1 Db 20-24; Top. 107 a 18-23)

G*ap =def. there are YqeYgreoarYy such that Gy172,
GY2Y3""'GYD-1TH and such that 'y,} = qa, Yn = 8, for
nz 2.

The corresponding ordinary ancestral *G, then, is the relation-
al sum of G* and identity.

A highest genus and a lowest species exemplify two extreme
types of secondary substance. Another kind of class, outside
of the hierarchy of secondary substances (cf. T9 beleow), is
constituted by what the scholastics called the 'differentiae’
{Sradopl):
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D7 (Met. 1058 a 6-8; An. post. 96 b 25 - 97 b 6)

n is a differentia =def. there are secondary substances
8 and ¥ such that GBy and a # F and o # yand v = the
intersection of a and B.

Aristotle assumes that for each species of a genus there is a
unique differentia (Top. 143 b B £., 145 a 6 £.). The genus
together with the differentia of a species constitutes the es-
sence (11 fot1) of the species [An., post. 97 a 23-28),

Plato's distinction between sensible things and abstract Ide-
as corresponds to Aristotle's distinction between primary sub-
stances (wpl1n uﬂﬂiu] and universals (koa8diou). The primary sub-
stances are individual objects, and only these have concrete ex-
istence in space and time. The notion of primary substance will
be taken here as the second primitive concept in the axiomatiza=-
tion of Aristotle's thearyof definition.

Among the universals there are the secondary substances, which
are the "natural" classes of primary substances. Among the "non-
natural" elasses of primary substances there are the extensicons
[in our sense) of qualities denoted by gquality-words (such as
'white'). The class of these gqualities forms the extension (in
our sense) of the unanalyzable category of guality. Other such
universals are the categories of guantity, relation, place, time,
etc, The gualities of primary substances coming under these cat-
egories can be denoted - in accordance with the exposition of
Aristotle = respectively by such words as 'two cubits long',
'double', 'in the L{keilon', 'yesterday', ete.

I believe that a logically relevant part of Aristotle's ontol-
ogy can be summarized in the following diagram:

cate= qual- guan- ete.
guries{ substance ity ity }
uni- [ highest ]
ver- genera
sals | sec- b
ond- £ (
ary -
sub- 4
stan=
Ces
EEN
| Judd
primary

PEAATY  { e )
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Here 'o' and 'D' symbolize "natural® and "non-natural® classes
respectively and 'm' symbolizes abstract entities which are not
classes. The combination '"8-»{0' means that [0 is the extension
of M, and 'O+{1)"' means that GOE if (O is immediately above .

According to this interpretation, the Aristetelian hierareh-
ies of secondary substances generated by means of the G-relaticon
constitute a system of supremum-semilattices with respect to the
crdinary ancestral *G,

§ 2. The classification of primary substances

First let us regard some assumpticns concerning the lowest
species. Aristotle supposes that all lowest species are nonemp-
ty and mutually exclusive:

P1 (An. post. 83 b 28-31)

If o is a lowest species, then there is a primary sub-
stance which is a member of a.

P2 (De part. an. 642 b 30-32)

If o and B are lowest species and o # B, then there is
no primary substance which is a member of both a and B.

Next we have an assumption which says, in combination with
the definition of species (D2), that every species has exactly
one nearest genus:

B3 (Top. 121 b 29 £,, 144 a 11=-13)
If Guf and Guy, then a = v,

Aristotle also considers (Top. 121 b 30-37) but seems to
dismiss (Top. 121 b 32 £.) the following (cf. T6 below):

G*ay and G*By if and only if a = § or G*af or C*Ee or
there is a ¥, such that G*T1q and G*Y1B.

A weaker interpretation of Aristotle's text would be:

If G*ey and G*@y, then & = § or G*af or G*Ba or there
is a Y4 such that G*v1u and G*Ylﬂ-

This statement, however, would follow from our theocrem Te and
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hence is of no interest in the present context. The following

structure is an example of the fourth possibility of the con-
sequent:

The following four postulates P4-P7 state that every genus
is exhaustively divided into at least two mutually exclusive
species:

P4 (Top., 111 a 33 £,, 121 a 27-35)

If o is a genus and x is a merber of o, then there is a
f such that Gaf holds and x is a member of #.

Eé ITGE. 121 a 25 £.)
If Gauf, then 8 is a subclass of a.
P& (Top. 123 a 30-33)

If Gup, then there is at least ocne y distinet from B
such that Goy.

P7 (Top. 127 a 24; An., post. 97 a 20-22}

If Gufl and Gay and B ¥ vy, then there is no primary sub-
stance which is a member of both § and y.

Note that P2 dees not follow from P7.

Aristotle eriticizes at length (De. part. an. 642 b 5 -
6§44 b 21) a principle which could be formulated thus:

If Gag, then there is exactly one vy distinct from B
such that Gay.

The method of dichotomy based on this prineciple is defective
according to Aristotle, since it could easily lead to errone-—
ous results., For example, a classification of the following
kind (De part. an. 642 b 33-35) would contradict P3:
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animal
winge wing{sii\
bird antﬂf{fﬁf man

And a classification of the following kind (De part. an. 642
b 7-8, 644 a 4-6) would contradict Pé:

animal
e —
footed footless
two-footed many=-footed

cloven-footed uncloven-footed

~
-

man

For according to Aristotle, both 'footless animal' and 'uncloven=-
footed two-footed animal' are predieates without a secondary sub-
stance as extension (ib. 642 b 22-24).

Regarding the relation G* of subordination, we have to state
two assumptions to the effect that there are no infinite descend-

ing or ascending G*-chains.
P8 (An. post.81 b 30 - 82 a 35, 83 b 1-7, 24-31, 84 a 25-28)

There is no infinite sequence <og a0 .* such that

Guini+1 halds for all i = 1.

In other words, a downward path from a genus to one of its near-
est species and further down to one of the nearest species of
this species considered as a genus and so oen always ends in a

gree

lowest species.
P9 (ib.)

There is no infinite sequence Uy aByeesn? such thntf
G“i+1“1 for all i z 1.

In other words, the upward path from a species to its nearest
genus and to the nearest genus of this genus considered as a
species and so on always ends in a highest genus.

Finally, we have to add the assumption that there is more
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than one highest genus:
P10 (Met. 1014 b 9-14; An. post. 100 b 1-3)

There are at least one o and one B such that o # 8 and
such that a is a highest genus and B 15 a highest genus.

This postulate expresses one of the chief differences between
the Platonic and the Aristotelian theories of "natural" clas-
sification.

§ 3. Some consequences of the assumptions on classification

From the postulates P1-P10 we may derive some other inter-
esting statements which are pertinent to Aristotle's theory of
definition, (The proofs thereof are, however, not supplied by
Aristotle.)

T1 (Cat. 1 b 20-22; Top. 121 b 11-13)
If G*uf, then & is a proper subclass of a,

Proof: Case 1. Assume that Gapf holds. Then by P5, B is a sub-

clase of . By P1 and P6-P7, there is a nenempty species y such
that v ¢ B and Gay. Hence, B is a proper subclass of a. Case 2,
Assume that there is a number n ¢ 3 such that G$172, G$213,...,
GYn-1Tn' where o = ¥y and g = 't Then by Case 1, Yn is a proper
subclass of Yp-1t Yp-q 15 @ proper subclass of Y _,s.e0r Y5 i8

a proper subclass of ¥q- Therefore, f is a proper subclass of a.

T2 (Cat. 2 b 5 f£., 15 £.)

If o is a secondary substance, then there is a primary
substance which iz a member of a.

Proof: Case 1. o is a lowest species. Then by P1, 2 is nonempty.

Case 2. o is not a lowest species. Then by P8, there is a low=
est species B such that G*af. Therefore, a is nonempty by virtue
of P1 and T1.

T3 If Gaf, then there is no vy such that Gay and Gyg.

Proof. Assume Gaf, Goy, and GyB. Then a = ¥ by P3. Therefore
by T1, not Gay, which contradicts the assumption.
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Hence, a structure of the following type is excluded:

[ 4

B

It is an open problem whether the following principle can
be substantiated in Aristotle's writings:

If @, and a, are different lowest species and Gﬂu‘ holds,
then there is no ¥ such that GyE and GYuz.

Such a principle would execlude structures of the following type:

Y

ay Tts

T4 If o iz a genus and x is a primary substance which i= a
merber of o, then there is a lowest species B such that
G*xf holds and x is a member of B.

Proof: Assume the antecedent. Then by P4, there is a B, such
that Guf, and x is a member of 31. If E1 is a lowest species,
the theorem holds. If 51 is not a lowest species, then there
‘is a By such that Gﬂ1ﬁ2 and x is a member of £,. And so on. By
P8, we thus obtain a finite sequence GaB,, GByB,,...s GB 4B,
such that En iz a lowest species and x is a member of each §,.
TS If @ is a genus and 8 is a lowest species and if there
is a primary substance which is a member of both a and
fi, then G*af holds.

Proof: Let o be a genus and @ a lowest species and let the
individual x be a member of both & and B. Then by T4, there
is a lowest species vy such that G%ay and x is a member of <.
By P2, ¥ = B and therefore G*ug,

T6 (Top. 107 a 18-31)
If G*ay and G*Ey, then o = B or G*ap or GW¥Ho.

Proof: The antecedent implies that Ga a ., ..., Gaza,, whereby
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a, = o and a; = Y for some n, and further that GEmEm_1--..;
GEo B, whereby B = 8 and 8, = v for some m. Case 1. m = n.
Then o = B, by P3. Case 2. m < n. Then by Casze 1, o = Em’
and therefore G*af. Case 3. m > n. Then by Case 1, o = §

and therefore G¥Eao.

nt

7 If o« and B are genera and if there ie a primary substance
which is a member of both o and B, then there is a ¥y such
that G*ay and G*Bvy.

Proof: Let a and B be genera and let the individual x be a mem-
ber of both a and B. Then by T4, there is a lowest species y
such that G*ay and x is a member of y. By T3, G*By also holds.

T8 If o« and 8 are secondary substances, then a = B or G*aB
or G*¥Aa or a and B are mutually exclusive.

Proof: Case 1. o and B are genera. Then the consequent follows
by T2, T6, and T7. Case 2. o is a genus and B is a lowest spe-
cies. Then by TS5, G*uf or o and f are mutunally exclusive. Case
3. w and B are bwest species. Then by P2, o« = B or a and B are

mutually exclusive.
T3 (Iep. 122 b 20-23)
If o is a differentia, then o is not a secondary substance.

Praﬁf: By D7, the antecedent implies that there are secondary
substances § and y such that (i) Gy, (1i) o # B and o # ¥,
(£ii) v is the intersection of a and B. Assume: (iv} G*ay. By
(i), {(4i), and T6, G*af or G*Ba. If G*af, then B ls a proper
subclass of a, by T1. Hence by (iii), ¥ f, which contradicts
{i}. On the ©other hand, if G*Ba, then o = B or a = ¥y, by (i),
{iv}, and T3. But this contradicts (ii). Therefore, we have (v)
not G*ay. Furthermore by (iii), o is not a subeclass of y. Hence
by T1, (vi) not G*ya. Finally by (iii)} and T2, it holds that
{wii) o has an element in common with y. Mow (ii), (v}, (vi),

and (vii) contradict all four possibilities in the consequent
of T8. Hence, a and y are not both secondary substances. But ¥y
is a secondary substance. Therefore, o is not a secondary sub-
stance.
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T10 (Met. 998 b 22; Top. 127 a 26-3B; An. post. 32 b 13 £.)

A universal predicate (such as 'being' or 'unity') does
not denote a genus.

Proof: By P10.

§ 4. Definition and classification

To define a species means to indicate its essence (Top. 103
b 9 f.). Hence, an Aristotelian definiticn is a statement in
the form of 'a =def. B', where o iz a species and B is a combi-
nation of a nearest genus and a differentia corresponding to a
{(Top. 103 b 14-16). (We let the substituends of 'a' and '"g' de-
note the classes a and §, respectively.) For example (Pelitics
1253 a 10): Man =def. Animal [which is] Speech-possessing. Here
'Animal' denotes the genus and 'Speech-possessing' (Afyeov) de-
notes the differentia of the concept of Man.

From Arisfﬂtle‘s theory of classification there follow a
number of theorems on definitions, For example, by D2 every
species is definable in Aristotle's sense:

T11 (Met. 1030 a 11-13; Top. 141 b 29-31)

For every species o there is an Aristotelian definitdion
with a name of o as definiendum.

Furthermore, a species has only one definition:
T12 (Top. 141 a 35 = 141 b 1, 154 a 10 £.)

If o is a species for which there are f# and vy such that
o =def. B and o =def. vy are Aristotelian definitions,
then g = .

For there is a one-to-one correspondence between any species
and its differentia, and by P3, every species has exactly one
nearast genus.

It also follows that a differentia or a highest genus is
not definable in the sense of Aristotle.
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T13 {Top. 107 b 33, 122 b 18-24)

If o is a differentia, then there is no Aristotelian
definition with a name of ¢ as definiendum.

For by T9, « is not a species in this case.
T14 (Met. 1014 b 9 £.; Top. 121 a 12-19)

If a is a highest genus, then there is no Aristotelian
definition with a name of a as definiendum.

For by D4, o is not a species in this case.

It is also clear that a primary substance is not definable
in this sense. A particular can only be said to belong to such
and such a species. Hence, only species are definable in Aris-
totle's sense.

By a chain of Aristotelian definitions I mean a sequence of
Bristotelian definitions D1, Dz.... such that Di' iz 2, is in
the form of 'ul =def. Ei' and o, is the genus which is part of
the essence of &, ;. Hence, a chain of Aristotelian definitions
follows an upward G*=path in the hierarchy of species and gen-

era. Then by P2, we have:
T15 (An. post. 83 b 24-27)

There is no infinite chain of Aristotelian definitions.

§ 5, The conditions of adeguacy of an Aristotelian definition

In the Topics, Aristotle considers varicus relations between
subject and predicate in statements of the form of 'All o are B',
where o 1s a species. Such statements may be subdivided with re-
spect to the convertibility of the substituends of 'o' and 'B',
i.e., whether statements of the form of 'All B are o' are true
or not (Top. 103 b 7-B).

The first of these subclasses, the class of convertible state-
ments, may be further subdivided with regard to whether the sub-
stituend of "' indicates the essence of a or not, where the es-
sence of & is the intersection of the genus of o and the differ-
entia of a. In the first case; B is called the 'definiens’ (Bpos)
of o (Tep. 101 b 38, 103 b 10). In the second case, B is called
a ‘proprium’' (%810v) of o (Top. 102 a 18 £., 103 b 10).


Correction
line 16, for: ‘beta subscript i-1’ substitute: ‘alpha subscript i-1’
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In the second main subclass of statements of the form of
'All @ are B', the substituends of 'o' and '#' are not con-
vertible, i.e., some f is not an o. This class may be subdi=-
vided with regard to whether B is one of the components of the
essence of a or not. In the first case, 8 is either the genus
or the differentia of & (Top. 103 b 12-16). In the second case,
£ is called an accident' (oupBefneés) of o (Top. 102 b 4-7,

103 b 16-19).

An important modification of the Platonic conception of def-
inition develops from the abowve distinction between the so-
called predicables of definiens and proprium. That p§ is a prop-
rium of o means that all a are §, that all B are a, and that 8
is not the essence of a. Hence, the substituends of 'o' and "g"
having the same extension (in our sense)} does not suffice to
make statements of the form of 'o =def. B8' an adequate defini-
tion in Aristotle's sense. In this respect, Aristotle's re-
guirements for an adequate definition are stronger than Plato's.



